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Bow  flwU«x  were  toe  honn ! 
Xer,  Irat  he  break  the  pletvinjr  ni>eU| 
llflM  bean  for  yoath  a  muffled  bell, 

Jjid  hides  hie  ftoe  in  fl^wen! 

Ah!  well  I  mind  me  of  the  dayfl, 
fltUl  bright  in  memory  'e  tlatteringr  >*jf 

When  all  waa  fidr  and  new; 
When  knaTes  wen  only  found  in  books, 
And  friends  wen  known  by  Mandly  looks, 

And  love  was  always  tnisl 

While  yet  of  stai  I  BoareSMP# 
And  everythinflr  was  what'  ft  j 

A nd  all  too  bright  Ibv  ohoioe; 
Wben  fbys  wen  wont  to  gnard  my  dMp, 
AxC  O^se  otiil  ooa'd  mmwm% — 

And  Santacbnu,  njoioe! 

Wh#n  beaven  wss  pletared  to  my 
(In  spite  of  all  my  mothsr  tMgw 

Of^hiappfBeps  sereoe) 
A  theatve  of  boyish  play*- 
One  glorloits  roaod  of  holidays, 

Withcmt  a  sAool  between! 

Ahnie!  theseJoyovM  days  an  rime 
— B  flown 


I  little  dnamt,  tlU  they  wan  flufw% 

How  fleeting  wen  tbe  boon! 
For,  li«t  he  bnak  the  pleasfnc  spall. 
Tine  bean  for  yonth  a  mnf&Ml  bail. 
And  hum  his  fluM  in  0ow«vs!-JUn  O. 
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*'  I  need  it  a  deltet  to  hide''— 

He  ilien»  bat  H  was  gray. 

Then  with  moald  and  Ibnnalbow 
He  tooohed  hit  penail  to  nqr  bow^ 

Ah,  what  a  mark  was  then! 
**  Oh,  wips  it  off,  yon  imp.''  I  oried; 
He  lefc  another  bf  its  side, 

And  moaked  at  my  despair. 

And  th*n,  as  if  to  leave  a  traoe 
Of  all  his  footprints  on  my  fhoe. 

He  stole  the  peach's  bloom 
Which  mantled  o'er  mv  rosy  oheek. 
And  left  me  sallow,  pale  and  weak, 

Ftt  tenant  tor  the  tomb. 

Ha  iMa  ny  mnnry  bemrt  so  gay. 
He  stole  my  ringing  laugh  away. 

He  veiled  my  Taitroos  eye; 
He  stole  my  firm  elafftio  step, 
Stole  all  my  oharms,  is  stealing  yet, 
'AndwiUstealtiUIdla. 

*"  Stop  thief !  stop  thief !  stop  thief !"  I 
A  g«ntlanntoi*vnlaa  nplM, 

^  Weep  not  fbr  ftded  flowen ; 
The  arnat  thief  yon  so  mnoh  lear. 
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PREFACE. 


The  design  of  the  following  pages  is  to  endeavour 
to  supply  what  seems  to  be  a  blank  in  the  scientific 
literature  of  this  country,  for,  although  numerous 
treatises  exist  upon  every  branch,  yet  no  work  has 
hitherto  appeared,  comprising  either  succinctly  or 
in  detail,  a  comprehensive  outline  of  Natural  His- 
tory. It  may  appear  presumptuous  on  the  part  of 
the  Authors  to  attempt  to  grapple  with  sucli  an 
extensive  range  of  subjects,  which,  they  feel 
must  be,  in  many  instances,  inadequately  treated, 
still  they  trust  that  their  effort  to  condense,  within 
the  limits  of  a  portable  volume,  the  leading  features 
of  Animate  and  Inanimate  Nature,  may  prove  of 
service  to  those  at  least  for  whom  it  is  more  espe- 
cially intended.  Their  chief  aim  has  been  to  ren- 
der their  work  at  once  sufficiently  popular  for  the 
general  reader,  without,  at  the  same  time,  lessening 
its  scientific  value.  For  this  purpose  technicalities 
have  been  avoided  whenever  their  employment 
could  be  dispensed  with,  English  names  have  been 
given  to  all  the  Classes,  Orders,  and  Families,  and 
the  principal  divisions  have  been  prefaced  by  brief 
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introductory  remarks.  The  dassification  adopted 
is  that  which  has  seemed  most  closely  to  accord 
with  the  advanced  views  of  the  time;  and  through- 
out the  Animal  and  Vegetable  Kingdoms  a  uniform 
system  has  been  employed,  so  that  similar  subdi- 
visions are  designated  by  a  cognate  nomenclature. 


January,  1854. 


The  Aunn  BotmUt  WM  am  on  tte^  night  of  l«th 
Deoomber,  aboal  luUf-patt  11  o'doak^irt  ftaMMJWfl^iff  - 
It  to  dMcribed  ■■  hmrbig  btw  m  bemiMd  ttdiiUtioii, 
aodiarappoMdtolMtlwfliM  UmI  bis  hmm^dbmntA 
in  this  oovBtrjr  staioe  it  bseuM  sn  AmsKiesB  fltnts. 
The  l7WeiinniflriaonthephinoiiMnoB:yy/> 

To  the  ohMrver  <m  Seeoad  stvset,  the  otira^  tint 
appeared  in  a  northeasterly  direction,  presentng  ereiy 
appearance  of  an  extensile  Are,  and,  therefore,  creating 
a  general  alarm  and  tuning  ontoftheentire  apparatus 
of  the  Fire  Department.  The  phenomeiian  extsnded 
gradnattj  and  rapid!  j  oTer  the  northern  seetion  of  the 
tieayens,  the  dominant  hue  being  a  beaatiftd  crimson, 
its  dnratioa  was  probably  only  aboat  fifteen  minates: 
bat  daring  that  time  its  aspect  was  f^qaently  changed 
by  the  suecesslye  appeailaice  and  eiiinlng  of  streakii 
or  oolomns  of  white  nght»  i^tleh  seemed  to  be  more 
oonspieoons  at  either  extreme  of  the  sik«h. 


L-^While  peramoulating  oyer  the' 

lyina^in  the  moantams  everywhere 
w^Haye  often  dboerved  my^sds  of 
i  Offering  the  snrfiuM  in  abnost  eyery 
plr  buriosiCy  being  ecoited,  we  haye 
to  examine  them  more  minutely, 
to  be  what  we  call  (in  the  absence 
name)  ^ow  fleas.  They  closely  < 
regular  flea,  both  as  regards  action 
and  appearance,  but  ans  not  oyer  half  the  size. 
While  watching  them  we  have  seen  them  borrow 
beneath  the  snow  to  the  depth  of  an  inch,  and 
and  reftppear  with  m  tie  sprlghtliness  of  the 
back  biting  tribe;  so  &r  «  we  haye  been  iU>le  to 
learn;  they  derive  their^ sustenance  from  the 
snow  exclusiyely,  never  having  .  observed  them 
on  any  other  substance.  Oan  any  one  inform 
us  more  Mly  of  the 
Za  Peru  MeMeriffer. 
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r  suDstance.  uan  any  one  miorm  it 
r  of  the  natme  oLAepe  hfastsfHt 
\Menger,    ^SLf  Sr^  ^^^^   ' 


INTRODUCTION. 


Natubal  History,  or  the  study  of  the  Mundane 
Creation,  may  be  primarily  divided  into  two  grand 
empires,  whose  territories  are  distinct,  and  whose 
boundaries  are  well  dejSned.  The  one  is  the  Or- 
ganic, or  that  of  Animated  Nature ;  the  other  is  the 
Inorganic,  or  Inanimate.  The  first  of  these,  which 
comprises  within  its  reahns  everything  possessed 
of  life  on  our  planet,  is  sub-divided  into  two  king- 
doms, viz.,  the  Animal  or  Zoological,  and  the  Vege- 
table or  PhytologicaL  The  domains  of  Inorganic 
Nature  again  comprehend  Meteorology,  or  the 
science  of  atmospheric  phenomena,  and  Geology,  or 
the  history  of  the  composition  of  our  globe,  which 
includes  Physical-Geography,  or  the  superficial 
structure  of  the  earth,  and  Mineralogy,  or  a  know- 
ledge of  the  component  parts  of  rocks.  A  con- 
necting link  between  these  two  great  divisions  is 
supplied  by  Palaeontology,  or  the  study  of  Fossil  Re- 
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mains,  which,  though  now  petrified  and  inanimate, 
were  once  living  organisms,  abundantly  supplied 
with  vitality.  A  thorough  acquaintance  with  aU 
these  varied  branches  being  almost  impossible,  the 
student  of  Nature  must  make  a  selection  according 
to  his  predilections  or  his  opportunities.  But  while 
occupied  more  intently  with  one  subject,  the  others 
need  not  be  entirely  overlooked,  and  particu- 
larly when  travelling  fiskcts  and  appearances  may 
be  recorded,  and  specimens  collected  which  will 
serve  to  facilitate  the  studies  of  feUow-labourers  in 
the  same  field. 

The  pursuit  of  Natural  History,  though  adapted 
more  or  less  to  almost  any  locality,  cannot  be 
followed  to  more  advantage,  than  by  persons  visit- 
ing distant  countries  or  little-explored  regiona  The 
desirableness  of  collecting  cannot  be  too  strongly 
impressed  upon  travellers,  as  frequently  with  but 
little  exertion  on  their  part,  much  valuable  infor- 
mation may  be  gleaned.  To  forward  such  views, 
the  following  work  has  been  written,  combining 
within  portable  bulk  sufficient  instruction  on  these 
diversified  topics  to  point  out  to  the  reader  what 
he  ought  to  observe,  and  how  he  ought  to  pre- 
serva  And  who  can  tell  the  result  of  well- 
directed  exertions?  Some  "strange,  bright  bird" 
may,  perhaps,  on  examination,  serve  to  fill  up  an 
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imoccupied  space  in  the  web  of  nature, — ^a  fossil 
bone  may  possibly  reveal  the  existence  of  some  pre- 
viously unknown,  monstrous,  pre-Adamite  form, — 
a  broken  branch  may  disclose  invaluable  materials 
for  future  Navies, — ^a  mineral  fragment  may  indicate 
a  yet  untried  gold  r^on, — or  a  geological  observa- 
tion may  point  out  a  new  locality  for  that  indis- 
pensable aid   to   industry,    coaL     Of  late  years, 
Natural  History,  no  longer  a  chaotic  mass  of  wild 
theories  or  vague  assertions,  but  a  truly  inductive 
science,  has  proved  of  vajst  service  to  commercial 
pursuits,  and   now  possesses  a  truly  national  in- 
terest.    Already  the  names  of  its  cultivators  oc- 
cupy a  proud  position  in  the  annals  of  fame,  and 
with  another  generation  they  may  rank,  at  least,  as 
high  as  those  of  the  warriors  and  heroes  of  past 
age&    Let  the  Zoologist,  the  Botanist,  or  the  Qeolo- 
gisi  consider  that  their  discoveries  and  labours  will 
be  remembered  when  deeds  of  blood  are  thought  of 
no  more ;  and,  in  the  meantime,  they  may,  with 
pleasure  and  satisfaction,  reflect  that  they  have 
made  themselves  known  to  the  world,  not  by  in- 
flicting pain  or  misery  on  their  fellows,  but  by 
working  peaceably  yet  earnestly  for  their  welfare; 
that  those  who  venture  into  remote  lands,  or  among 
savage  tribes^  in  attempting  to  elucidate  the  laws 
of  Nature,  have  as  high  a  daim  to  distinction  as 
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the  ruthlefiB  conqueror;  and  that  those  who  devote 
their  talents  and  their  labours  to  furthering  this 
great  end,  will  secure  for  themselves  an  honourable 
position  in  the  lasting  records  of  science. 
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PART  I. 
ZOOLOGY. 

TBI  NATURAL  FAMIIJ£3  OF  THE   AlOMAL  KINODOM,   ARRANGED 
ACCORDING  TO  THEIR  ORGANIZATION. 

THE  ANIMAL  KINGDOM. 

In  pursuing  the  study  of  the  Animal  Kingdom,  two 
different  methods  may  be  followed.  The  one  named 
the  Zoological,  considers  more  especially  the  classi- 
fication and  arrangement  of  living  creatures  from 
their  external  configuration  and  general  shape  ;  the 
other,  by  the  aid  of  Comparative  Anatomy,  directs 
attention  more  particularly  to  their  internal  struc- 
ture and  physiological  analogies.  To  obtain  a  com- 
plete acquaintance  with  the  subject,  both  plans  of 
research  must  be  adopted,  but  by  those  whose  time 
and  opportunities  are  too  limited  for  such  a  compre- 
hensive study,  either  of  these  two  branches  may  be 
followed  out,  without  totally  losing  sight  of  the  other. 
The  latter  is  most  successfully  studied  at  home, 
while  the  former  is  of  greater  consequence  to  the 
travelling  naturalist,  for  whose  behoof  this  work  is 
intended.  In  describing  therefore  the  various  classes, 
orders,  and  fiunilies,  attention  will  be  paid  more  par- 
ticularly to  external  configuration,  and  the  leadiug 
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chaxacteristics  will  be,  as  far  as  practicable,  of  a 
strictly  Zoological  nature ;  not  that  for  a  moment 
we  would,  by  so  doing,  wish  to  cast  any  slight  upon 
the  other  branch,  which  is  undoubtedly  the  higher 
and  more  philosophical  of  the  two,  but  merely  be- 
cause it  is  not  of  so  practical  a  nature,  nor  so  univer- 
sally applicable  for  general  discrimination  of  forms, 
and  consequently  less  adapted  for  the  purpose  we 
have  in  view. 

A  succinct  and  exact  definition  of  an  animal,  as 
distinguished  &om  a  vegetable,  is  not  an  easy  task. 
The  two  kingdoms  do  not  run  into  each  other  by 
any  means,  but  both  appear  to  spring  &om  a  com- 
mon root,  viz.,  vitality;  and,  for  some  distance  from 
their  origin,  are  so  closely  blended  that  a  separation 
is  extremely  difficult  Accordingly  we  find  that 
the  lowest  members  of  each  group  are,  by  diflferent 
writers,  described  as  a.nimalF;,  or  as  vegetables,  just  as 
their  ideas  happen  to  dictate.  Linnaeus  on  this  point 
gave  utterance  to  a  celebrated  axiom,  viz.,  "Stones 
grow,  vegetables  grow  and  live,  animals  grow,  live, 
and  feeL"  This,  though  perhaps  true  enough  in  the 
main,  is  not  sufficiently  explicit,  as  it  is  difficult  to 
prove  that  Sponges,  which  are  generally  admitted 
as  animals,  are  possessed  of  feeling ;  while  again  Sir 
James  Edward  Smith  argued,  though  quite  on  hypo- 
thetical grounds,  that  plants  might  be  endowed  with 
sensation,  though  in  a  very  low  degree,  in  which 
opinion,  however,  he  had  but  few  followers.  The 
power  of  voluntary  motion  has  also  been  brought 
forward  as  a  test,  but  such  a  criterion  is  alike  futile 
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a2id  inapplicable.  Another  distinguishing  feature 
was  believed  to  be  afforded  by  burning  the  sub- 
stance in  question,  when,  if  of  an  animal  nature, 
it  would  give  out  an  empyreumatic  odour,  because 
of  its  containing  nitrogen ;  but  it  has  since  been 
shewn  that  this  element  is  also  afforded  by  vege- 
tables. The  most  satisfactory  definition  yet  advanc- 
ed is,  that  '^  animals  are  possessed  of  an  internal 
receptacle  for  food,  wherein  they  collect  the  nutri- 
ment destined  for  their  support/'*  Even  this,  how- 
ever, is  not  fully  correct.  Another  line  of  demar- 
cation has  been  attempted  to  be  drawn  from  the 
drcimistance  that  animals  obtain  nutriment  only 
from  previously  organized  matter,  while  plants  ar 
nourished  by  inorganic  material,  which  they  thus 
prepare  for  the  ultimate  support  of  animal  life. 
Many,  if  not  all  of  these  hold  good,  and  are  quite 
applicable  in  reference  to  the  more  advanced  forms 
of  both  kingdoms;  but  in  their  primary  stages  the 
question  still  remains  to  be  solved.  It  ^has  been 
beautifully  observed  by  an  eminent  zoological  autho- 
rity, "  Light  and  darkness  are  distinct  from  each 
other,  and  no  one  possessed  of  eye-sight  would  be  in 
danger  of  confounding  night  with  day ;  yet  he  who, 
looking  upon  the  evening  sky,  would  attempt  to 
point  out  precisely  the  line  of  separation  between 
the  parting  day  and  the  approaching  night,  would 
have  a  difficult  task  to  perform.''  And  so  it  is  with 
the  point  we  have  had  under  consideration.    Nature 

♦  Vide  "  Rymer  Jones."  Nat  Hist  of  Animals.— Vol.  I.,  p.  5. 
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throughout  her  works  erects  no  lofty  barriers,  no 
visible  boundaries;  for  however  well  marked  the  cen- 
tral portions  of  her  various  territories  may  seem,  yet 
on  their  confines  they  are  so  closely  united,  so  inti- 
mately combined,  as  to  blend  her  entire  domains  into 
a  perfect  and  harmonious  whola 

The  most  simple  division  of  the  Animal  Kingdom 
is  into  Vertebrates  and  Invertebrates,  the  latter 
being  again  divided  into  four  sub-kingdoms.  These 
are  distributed  into  classes,  orders,  sub-orders,  and 
families,,  which  is  the  extent  to  which  we  shall  trace 
them  in  the  following  pages ;  as  an  enquiry  into  sub- 
families, genera,  sub-genera,  and  species,  would  be 
perfectly  impracticable  within  the  limits  of  a  portable 
volume.  The  system  of  nomenclature  adopted  is  as 
uniform  as  circumstances  allow,  especially  in  the  case 
of  the  families,  which,  according  to  the  prevalent 
zoological  views  of  the  day,  are  always  indicated  by 
ending  in  idcB, 


CLASSIFICATION  OF  THE  ANIMAL 
KINGDOM. 


I.— SUB-KINGDOM.   VEETEBRATE  ANIMALS. 

Vertebrata,  Cuv.    Spinicerebrata,  Encephalata, 
Orcmt    Myelencephalaj  Owen. 

1  Class  MammaU (Mammalia,  Mammifera) 

2  „      Birdi (Aves) 

8      „      JUptUes (Reptilia) 

4      ,f      AmphibiMM (Amphibia) 

6      „      Fuhn    (Pisces) 
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n.— SUB-KINGDOM.    MOLLUSCOUS  ANIMALS. 

MoUnsca^  Cva).      Cydogangliata,  Orcmt.      Hetero- 
gangliata,  Owen. 

1  Claas  Oqthalopodi (Cephalopoda) 

8  „  Pi^ropadt (Pteropoda) 

8  M  Oatteropodi  (UmvalYes)  (Gasteropoda) 

4  „  Bivdlwt (Conchifera) 

5  „  TuniccuHei (Tunicata) 

6  „  BrackiopodB (Brachiopoda,  Palliobranchiata) 

HL— SUB-KINGDOM.    ANNULOSE  ANIMALS. 

Articulata,  Guv,  Annulosa,  Madeay.  Diplogan- 
gliaia,  Entomoida^  Diploneura  (part)  Orant. .  Ho- 
mpgangliata,  Owen. 

1  Clan  drrhopods   (Curhopoda,  Cirripedes) 

2  „      Cruitaceam  (Crustacea) 

8      „      Fish-ParcuUei (Epizoa) 

4  „  Araehntdam    (Arachnida) 

5  „  Inaeett  (Iiuecta) 

6  „  Myriapodt (Myriapoda) 

7  „  Aiinelidt   (Annelida,  Annulida) 

IV.— SUB-KINGDOM.    RADIATE  ANIMALS. 

Badiata  (part),  Cuv.  Diploneura  vel  Helminthoida 
(part),  Cycloneura  (part),  Orant  Nematoneura, 
Owen.    Zoophyta,  Auct. 

1  ClaaB  EthinoderiM (Echinodermata) 

2  „       WhedrAnimalcuieg  (Rotifera) 

8  „      Aicidian-Polypi  (Polyzoa,  Brjosoa) 

4  „  CavUary-Entozoa (Coslelmintha,  Nematoidea) 

5  „  PartnekyrMtioui-ErUozoa  (Sterelmintha) 

6  „  8ea-Nettle»    (Acalephsa,  Malactinia) 

7  „  Pclypa  (Polypifera,  Phytoaoa) 
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V,— SUB-KINGDOM.    ACRITE  ANIMALS. 

Acrito^  Macleay.  CrypioneurB,  (pBxi)  Rudolphi,  Cy- 
cloneura  (part),  Orcmt.  Oozoa^  Cams.  Protozoa,, 
Oken. 

1  Claaa   Pdpgculrie-AnimdleuUt  (Polygastrica^  Infusoria) 

2  „      Foraminifen (Foraminifera) 

8      „      i^ponges (Porifera^  Amorphozoa) 


SUB-KINGDOM  OF  VERTEBRATES. 

The  vertebrate  animals  constitute  the  first  great 
division  of  the  Animal  Kingdom,  and  embrace  the 
highest  and  most  intelligent  forms  of  living  crea- 
tures, ascending  from  fishes,  and  finally  arriving  at 
man  himself  The  members  composing  this  import- 
ant group  are  very  numerous,  and  are  formed  to 
inhabit  the  air,  the  earth,  and  the  waters,  different 
individuals  being  adapted  for  each  element  by 
their  external  configuration  and  internal  structure. 
Among  them  are  to  be  found  the  largest  and  most 
bulky  of  living  forms,  as  the  whale  and  elephant 
among  mammals,  the  ostrich  among  birds,  the  rep- 
tilian crocodile,  and  the  basking-shark — Ihe  giant  of 
the  finny  tribes.  In  them  the  nervous  centres  are 
more  specially  allocated  and  protected  by  being 
placed  in  a  bony  canal;  and  the  organs  of  special 
sense  are  most  perfectly  developed.  The  expansion 
of  nervous  matter  forming  the  brain  first  commences 
in  them,  at  first  small  and  unimportant,  but  gradu- 
ally increasing  in  size  and  volume  until  it  finally 
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appears  in  the  human  race  in  its  most  perfect  con- 
dition. In  the  size,  number,  and  complicated  nature 
of  most  of  their  viscera  the  Vertebrates  shew  a 
great  advance  over  the  inferior  classes;  but  on  these 
points  it  would  be  out  of  place  here  to  enlarge ; 
suffice  it  to  say,  that  the  body  is  generally  divisible 
into  a  head,  a  trunk,  and  extremities,  the  latter 
never  exceeding  four  in  number.  The  voluntary 
movements  attain  perfection,  being  less  automatic 
and  more  the  residt  of  volition  than  among  the 
lower  orders;  and  the  system  of  organic  life,  so 
developed  in  the  mollusks,  here  gives  way  to  the 
more  important  system  of  animal  lifa  In  short, 
taking  a  mollusk  or  a  star-fish  as  examples  of  an  In- 
vertebrate, we  find  them  to  live  within  themselves 
and  for  themselves,  not  exactly  worshipping  their 
bellies,  as  they  can  hardly  be  said  to  possess  one,  yet 
devoted  to  gastronomy,  in  which  they  are  probably 
adepts,  and  spending  their  time  in  alternate  feeding 
and  repose.  While  in  Vertebrates  higher  occupations 
manifest  themselves,  sight,  hearing,  smell,  taste,  and 
touch  become  more  refined,  social  feelings,  of  a  dif- 
ferent description  &om  those  of  the  ants  and  bees, 
are  observed,  passions  of  various  kinds  disturb  the 
firame,  until  finally  the  whole  are  centred  in  talkiug, 
reasoning,  busy,  marrying  man. 

1. — Sub-Kingdom  of  Vertebrates. — Vertebrata. 

Skeleton  internal,  jointed,  vital,  cartilaginous,  or 
osseous.  Head  distinct,  enclosing,  and  covering 
with  the  vertebra  the  principal  nervous  centres. 
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Extremities  never  exceed  four.  Anal  and  oral  ori- 
fices distinct,  remote,  mostly  at  opposite  extremi- 
tiea  Organs  of  special  sense  well  developed,  chiefly 
situated  in  or  near  the  &ce.  Mouth  with  two  jaws 
opening  vertically,  one  situated  either  above  or  be- 
fore the  other;  blood,  red;  heart,  muscular;  sexes, 
separated ;  generation,  viviparous  or  oviparoua 


MAMMALS. 


Among  the  many  and  singular  forms  to  be  met 
with  in  this  class,  are  numerous  examples  which 
alike  puzzle  the  systematist  and  astonish  the  be- 
holder; forms  which  clearly  prove  that  though  linear 
arrangements  may  be  most  convenient  for  our  pur- 
poses, and  such  they  certainly  are  with  the  present 
state  of  knowledge,  they  yet  are  naught  but  artifi- 
cial Some  have  thought  circular  arrangements  to 
be  the  natural  method;  but  all  are  found  imperfect^ 
unusual  forms  occurring,  having  so  many  apparent 
affioities,  yet  with  such  an  amount  of  differences 
as  to  baffle  the  ingenuity  of  the  most  profound  na- 
turalists. A  fit  sjrmbol  of  the  arrangement  of  the 
Animal  Kingdom  in  nature  might  perhaps  be  found 
in  the  beautiful  web  of  the  garden  spider  (Epeira 
diddefma). 

The  Manmialia  are  placed  at  the  head  of  the  Ani- 
mal Kingdom,  because  in  them  are  to  be  found  the 
most  complete  development  of  Acuities  and  the  most 
advanced  structure. 

Man,  regarded  as  an  animal,  stands  first;  having 
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the  most  perfect  form,  the  most  delicate  sensations, 
pre-eminent  intelligence,  and  being  little  dependant 
on  instinct.  Those  which  follow  are  all  found  to  be 
endowed  with  faculties  and  forms  admirably  suited 
to  their  modes  of  living,  and  to  the  vicissitudes  to 
which  they  may  be  exposed.  Those  singular  ani- 
mals, the  Bats — whose  noiseless  flight  and  rapid  evo- 
lutions we  witness  in  the  summer  evenings — ^may 
well  arrest  attention,  as  amongst  the  many  examples 
affording  proof  of  design  and  adaptation ;  nor,  as 
we  proceed,  shall  we  be  at  a  loss  to  find  numerous 
others  equally  striking.  The  Mole,  doomed  to  live 
a  subterraneous  life,  and  seek  its  food  beneath  the 
sur&ce  of  the  soil,  requires  suitable  adaptations; 
these  it  has  to  perfection  in  its  fore  feet,  so  admir- 
ably formed  for  digging;  the  Hedgehog,  not  endowed 
with  speed  or  strength  to  avoid  a  combat  with  an 
enemy,  rolls  itself  up,  and  presents  a  prickly  ball, 
which  few  dare  touch,  and  as  its  food,  chiefly  con- 
sisting of  coleopterous  insects,  is  only  to  be  found 
during  the  warmer  seasons  of  the  year,  it  passes  the 
winter  in  a  state  of  hybernation,  instead  of  being 
subjected  to  the  torture  of  a  long  fast.  The  Lion 
and  Tiger,  with  the  rest  of  the  cat  tribe,  intended 
to  live  a  rapacious  life,  possess  great  strength  and 
agility,  with  teeth  and  claws  of  a  most  formidable 
nature;  the  latter,  in  order  to  preserve  them  with 
constant  sharp  points,  are  ordinarily  kept  in  a  re. 
tracted  state,  and  are  only  thrust  forward  at  the 
will  of  the  animal,  when  about  to  seize  its  prey,  or 
to  act  defensively;  their  habits  too,  being  chiefly 
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nocturnal,  require  appropriate  organs  of  vision;  thus 
we  find  the  pupils  of  the  eyes  Very  large  and  sus- 
ceptible, and  that  they  may  not  be  inconvenienced  by 
the  glare  of  day,  the  irides  remain  contracted  during 
that  time,  leaving  but  a  small  part  exposed.  In  the 
Seals,  and  more  particularly  in  the  Whales,  we  see 
the  form  modified,  so  as  to  be  entirely  adapted  for  an 
aquatic  life.  With  the  former  it  becomes  necessary 
that  they  should  at  times  seek  the  land  or  the  ledges 
of  rock  for  repose;  their  shape  therefore  has  stiU 
some  resemblance  to  the  terrestrial  members  of  the 
class  to  which  they  belong;  while  in  the  latter,  des- 
tined to  reside  wholly  in  the  water,  the  external 
form  is  fish-like,  only,  however,  purely  adaptive,  as 
they  stiU  possess  the  essential  character  of  mammals, 
having  the  organs  of  respiration  and  circulation  so 
arranged  as  to  enable  them  to  dive  down  and  re- 
main for  a  limited  period  in  the  depths  of  the  ocean. 
The  Camel,  intended  to  live  on  barren  sandy  tracts 
of  dry  and  heated  desert  land,  where  other  animals, 
without  some  special  provision,  would  perish  fi*om 
thirst,  are  provided  with  the  means  of  allajdng 
theirs,  by  a  peculiar  modification  of  the  stomach, 
which  thus  becomes  a  reservoir  of  water  sufficient 
for  many  days'  consumption ;  their  feet,  too,  broad, 
padded,  and  elastic,  are  well  suited  for  travelling 
over  such  light  and  yielding  soil  The  teeth  of  the 
Rodents  furnish  us  with  another  instance.  The 
fi-ont,  or  cutting  teeth,  by  continually  growing  from 
a  persistent  pulp,  compensate  for  the  wear  to  which 
they  are  constantly  subjected,  and  the  inner  part. 
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being  of  a  softer  material  than  the  outside  ayer,  a 
sharp  edge  is  always  preserved  by  their  mutual 
attrition.  The  Sloth,  destined  to  pass  an  arboreal 
life,  and  to  feed  on  the  foliage  of  trees,  has  its  Umbs 
modified  into  organs  of  suspension,  and  from  their 
peculiar  form  and  the  position  they  hold  in  regard 
to  the  trunk,  progression  along  the  ground  is  to  the 
animal  a  very  difficult  matter. 

In  the  great  imitative  power  of  the  Apes,  the 
craftiness  of  the  wily  Fox,  and  the  sagacity  of  the 
Elephant,  we  may  see  the  modifications  of  instinct 
which  are  more  or  less  observable  in  all,  and  in  the 
exercise  of  which  we  may  find  much  to  admire  and 
astonish  us,  whether  we  witness  it  amongst  the 
unreclaimed  in  their  native  haunts,  or  in  the  domes- 
ticated about  the  abodes  of  men :  in  the  former  it 
is  especially  interesting,  though  very  much  so  also 
in  the  latter ;  and  how  many  are  the  pleasing  anec- 
dotes recorded  of  the  instinct  of  animals  as  exhibited 
in  such  as  have  become  &miliarized.  To  that  power 
man  is  greatly  indebted  as  exercised  by  those  ani- 
mals which  have  been  tamed  and  rendered  subser- 
vient to  his  purposes.  What  he  owes  to  the  labour 
of  the  Horse,  to  the  prosperity  of  his  flocks  and 
herds,  or  to  the  feithftil  companionship  of  the  Dog, 
need  scarcely  be  mentioned,  being  all  self-evi- 
dent 

In  the  vast  diversity  of  form,  and  wide  differences 
of  size,  how  much  there  is  to  attract  and  engage  us ; 
whether  we  gaze  on  the  massive  structure  of  the 
Elephant,  or  the  light  and  graceful  outline  of  the  An- 
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telope;  the  huge,  unwieldy  Whale,  or  the  tiny 
creeping  Mouse.  How  much,  in  the  fleet  and 
bounding  step  of  the  Gazelle,  and  the  slow  move- 
ments of  the  Ant-eater;  in  the  gay  and  lively 
actions  of  the  Squirrel,  or  the  dulness  of  the 
Sloth.  So  likewise  in  the  singular  provision  of 
the  pouch  amongst  the  Marsupials,  whose  young, 
brought  forth  at  an  early  period,  require  some 
special  protection  in  their  then  utterly  defence- 
less state,  and  again  in  the  extraordinary  forms 
of  the  Echidna  and  the  Duckbill. 

The  covering  of  the  members  of  this  class  too, 
is  a  subject  deeply  interesting,  regarded  either  in 
connection  with  their  own  economy,  or  in  relation 
to  man.  The  spiny  covering  of  the  Porcupine  con- 
trasts strongly  with  the  woolly  coat  of  the  Sheep ; 
the  thick,  almost  naked  skin  of  most  of  the  Pachy- 
derms, with  the  long,  silky  hair  of  the  Llama.  The 
smooth  and  closely  adpressed  hair  of  the  Seal,  points 
to  its  fitness  as  a  clothing  for  an  animal  whose  life 
is  chiefly  spent  in  the  water ;  while  the  smooth  and 
naked  skin  of  the  more  aquatic  Whale,  is  evidently 
best  suited  to  the  almost  fish-like  habits  of  the 
Cetaceans. 

These  are  a  few  of  the  subjects  of  interest,  rapidly 
sketched,  which  are  to  be  met  with  in  studying  the 
forms  and  habits  of  the  members  of  this  class,  and 
viewed  in  connection  with  the  circumstances  under 
which  they  severally  live,  attest  "the  wisdom  of 
God  in  Creation." 
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I. — Class  MAMMALS  (Mammalia). 

Faculties  in  most  advanced  state  of  perfection; 
powers  of  motion  varied;  sensations  delicate;  intel- 
ligence superiorly  developed ;  young  suckled;  mostly 
£tted  for  walking;  a  few  are  enabled  to  fly,  and 
some  are  destined  to  live  in  the  water. 

1.  Sub-Class.— PLACENTAL  MAMMALS 
(Plac&ntalia), 

L  ORDER.— Man  (Primates). 
•    Position  of  body  vertical ;   senses  delicate,  and 
nicely  balanced;  organs  of  voice  pre-eminent;  intel- 
ligence in  a  high  degree ;  capable  of  progressive  de- 
velopment. 

1.  Family. — Men  (Hominidae).     Characters  as  in 
Order. 

n.  ORDER — FouBrHAiTDED  MAMMALS  (Qaadnunana). 

Limbs  more  or  less  lengthened ;  possess  four  or- 
gans of  prehension  similar  to  hands,  generally  with 
an  opposable  thumb  on  eacL 

1.  Family. — Apes  (Simiidse).    Nostrils  divided  by  a 

narrow  septum;  opposable  thumbs  on  fore 
and  hind  feet ;  generally  naked  callosities  on 
rump;  sometimes  cheek  pouches;  usually 
furnished  with  a  tail.  Dentition  incis :  \ — 
can.  }z}— pre  mol:  |i|  — mol:  t:^=32. 

2.  Family. — American  Monkeys  (CebidsB).     Nos- 

trils separated  by  a  broad  septum;  thumbs 
sometimes  absent  on  fore  feet ;  no  callosities 


14  MANUAL  OF  NATURAL  HISTORY. 

or  cheek  pouches ;  tail  often  prehensile.   Den- 
tition incis:  J— <5an:  J-J — ^mol:  ^=zS6. 
The  lacchi  have  only  five  grinders  on  either 
side  of  each  jaw. 

3.  Familt. — Lemv/r8  (Lemnridfie).    Muzzle  pointed; 

fur  woolly;  grinders  tubercular;  tail  some- 
times long,  sometimes  absent ;  first,  or  second 
and  third  toes  of  hind  foot  furnished  with 
daws.  Some  have  large  nocturnal  eyes.  In- 
cisors varying  in  number  in  upper  and  lower 
jaws. 

4.  Family.  —  Mymg-Lemv/rs    (Galeopitheddae). 

Hairy  skin,  expanded  from  sides  of  body, 
extending  between  fore  and  hind  legs,  and 
including  the  tail;  toes  furnished  with  sharp 
compressed  claws;  cutting  teeth  pectinated. 
Habits  nocturnal 

IIL  ORDER— Bats  (Cheiroptera). 

Fingers  of  fore  limbs  very  long,  connected  by  a 
membrane,  which  is  continued  to  unite  the  anterior 
and  posterior  extremities,  forming  wings,  by  which 
the  animals  are  enabled  to  fly. 

1.  Family. — Inaectiverona  Bats  (Vespertilionidse). 

Grinders  acutely  tubercular ;  index,  or  first 
finger,  with  one  or  two  phalanges,  without 
a  nail;  many  have  a  nasal  disk  expanded 
in  the  form  of  a  leaf  Those  which  are  pecu- 
liar to  the  new  world  have  three  phalanges 
to  middle  finger;  the  others  have  but  two. 

2.  Family. — Frugiverous-BcUa  (Eeirpjidsd),  Grind- 
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era  bluntly-tubercular;  index  with  tbree  pha- 
langes, usually  furnished  with  a  nail ;  without 
nasal  disk.  Generall}^  of  larger  size  than  the 
VespeHiliordcUB 

IV.  ORDER — Insect-peedebs  (Insectivora). 

Teeth  beset  with  conical  points;  limbs  short;  feet 
mostly  plantigrade;  mammae  ventral.  Nature  timid; 
habits  mostly  nocturnal,  subterraneous,  frequently 
aquatic. 

1.  Family. — Moles  (Talpidse).    Head  long,  narrow, 

somewhat  depressed;  nose  much  prolonged, 
pointed,  flexible ;  eyes  very  minute ;  ears 
hidden ;  feet  plantigrade.  The  more  typical 
forms  have  anterior  limbs  largely  developed 
and  furnished  with  strong  nails  adapted  for 
digging ;  tail  of  various  lengths. 

2.  Family. — Elephant  Mice  (Macroscelididfie),  Head 

conical ;  nose  lengthened  into  a  trunk ;  eyes 
large  ;  hind  legs  and  feet  long ;  frir  long  and 
sofl ;  habits  of  the  Jerboas. 

3.  Family. — BanxriTigs  (Tupaiidae).    Head  broad, 

somewhat  depressed,  tapering  to  a  pointed 
muzzle,  which  is  divided  in  the  centre  by  a 
fiirrow ;  eyes  large ;  eara  naked ;  feet  plan- 
tigrade ;  toes  long,  five  in  number ;  tail  often 
broad  and  hairy  like  the  squirrels,  sometimes 
hairy  only  at  the  tip  ;  habits  arboreal, 

4.  Family. — Hedgehogs  (Ermaceidad).  Muzzle  point- 

ed; eyes  small  and  prominent;  body  covered 
above  with  sharp  spines ;  feet  with  five  toes, 
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nails  strong.  Some  have  the  power  of  rolling 
themselves  up. 

V.  ORDER — Rapacious  Mammals  (Camivora). 

Teeth  more  or  less  trenchant,  canines  large  and 
pointed,  six  incisors  in  each  jaw ;  muscular  energy 
great  By  a  comparison  of  the  tubercular  portions 
of  the  teeth  with  the  cutting  parts,  the  degree  of 
sanguinary  appetite,  in  these  animals,  can  be  deter- 
mined. 

1.  Family. — Dogs  (Canidae).     Muzzle  lengthened; 

jaws  with  three  false  molars  above,  five  be- 
low ;  two  true  molars,  behind  each  carnivor- 
ous tooth;  tongue  smooth;  limbs  lengthened ; 
tail  generally  more  or  less  bushy ;  feet  digi- 
tigrade.  The  diurnal  Canidse  have  the  pupils 
round;  the  nocturnal  have  them  elliptical; 
and  many  have  the  feet  fiirred  beneath. 

2.  Family. — Civei  Caia  (Viverridse)'.     Muzzle  long ; 

form  lengthened,  comparatively  low ;  body 
somewhat  compressed;  one  true  molar  in 
lower  jaw,  two  in  upper  jaw,  two  tubercles 
on  inner  side  of  lower  carnivorous  tooth ; 
tongue  covered  with  sharp  papillae;  claws 
semi-retractile  ;  anal  pouch  with  glands 
which  secrete  an  odorous  matter ;  fur  gene- 
rally spotted,  that  of  tail  annulated. 

3.  FAMaY.  —  Cats    (Felidse).      Muzzle   short   and 

rounded ;  jaws  short ;  number  of  teeth  small, 
no  true  molar  in  lower  jaw,  one  very  small  in 
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upper ;  upper  eamivorous  tooth  three  lobed, 
with  a  broad  heel  inside,  lower  two  lobed^  no 
heel ;  tongue  roughened  by  homy,  recurved 
papilke ;  body  compressed ;  anterior  limbs 
massive;  digitigrade.  Habits  chiefly  noc- 
turnal 

4.  Family. —  Weasels   (Mustelidse).     Muzzle  short, 

obtuse ;  body  long,  slender,  flexible ;  limbs 
short;  tail  lengthened;  one  true  molar  on 
either  side  of  each  jaw ;  digitigrade ;  stature 
small;  disposition  very  sanguinary.  They 
difluse,  when  alarmed,  a  fetid  stench.  False 
molars  in  the  typical  forms  ^. 

5.  Family. — Shwnks  (Mephitidse).    Muzzle  slightly 

elongate,  obtuse;  body  heavy;  limbs  stout; 
tail  short  and  bushy,  usually  erect;  claws 
strong;  lower  carnivorous  tooth  with  two 
tubercles  on  inner  side  ;  feet  plantigrade ; 
hair  of  body  generally  longitudinally  striped. 
Commonly  mephitic. 

6.  Family. — Bea/rs  (XJrsidse).    Body  usually  heavy, 

with  or  without  a  tail ;  limbs  long  and  thick ; 
plantigrade  ;  claws  strong ;  cartilage  of  nose 
elongated  and  moveable ;  lips  generally  mo- 
bile ;  tongue  extensible ;  molars  tubercular. 
Most  have  the  power  of  climbing  trees.  Ha- 
bits omnivoroua 

7.  Family. — Seals  (PhocidsB).    Body  lengthened,  ta- 

pering posteriorly ;  feet  short,  in  the  form  of 
flippers ;  toes  connected  by  a  membrane ; 
teeth  variable;  fur  short  and  close.     Able 
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swimmers^  and  spend  the  greater  part  of  their 
time  in  the  water. 

VT,  ORDER.— CETACBAira  (Cetaoea). 

External  appearance  somewhat  fishlike;  body  ge- 
nerally covered  with  a  smooth  skin ;  anterior  limbs 
in  the  form  of  paddles ;  no  posterior  limbs ;  tail 
expanded  horizontally  into  a  fin  of  greater  or  less 
breadth. 

I.  SUB-ORDER, — CABimroROus  Cetaceans  (Caxnivora). 

Skin  smooth,  shining,  generally  destitute  of  hairs ; 
nostrils  in  the  form  of  spiracles  and  pierced  on  sum- 
mit of  head ;  mammse  placed  near  vent ;  teeth  coni- 
cal or  wanting. 

1.  ^AXn.'i.  —  Balem'Whalea   (BaJaenidaB).     Head 

large ;  upper  jaw  much  arched ;  no  teeth,  but 
firom  each  side  of  the  upper  jaw  is  suspended 
a  series  of  plates  of  baleen  or  whalebone,  the 
edges  of  which  are  formed  into  a  loose  fringe 
of  fibres  which  fill  cavity  of  mouth ;  spiracles 
on  upper  part  of  head ;  with  or  without  a 
dorsal  fin. 

2.  Family. — Sperm-Whales  (PhyseteridsB).    Head 

very  large,  with  an  extremely  obtuse  snout ; 
lower  jaw  narrow,  corresponding  to  a  groove 
in  upper,  and  furnished  with  a  row  of  conical 
teeth  which  fit  into  cavities  on  edge  of  palate 
when  the  mouth  is  shut,  there  being  no  teeth 
in  upper  jaw ;  blow-hole  situated  on  anterior 
part  of  head. 
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3-  FAmLY.—Dolphma  (DelphinidsB).  Head  small, 
short,  and  rounded,  or  lengthened  into  a 
beak ;  jaws  generally  furnished  with  a  num- 
ber of  conical  teeth ;  with  or  without  a  dor- 
sal fin.  For  the  most  part  of  comparatively 
small  size,  and  in  form  taper  towards  each 
extremity. 

II  SUB-OIiI>EIi..—KEXBivoBoxj^Cin:ACEAxa 
(Herbivora). 

Grinders  with  flat  crowns ;  two  mammaB  on  breast ; 
hairy  whiskers ;  orifices  of  nostrils  pierced  at  end  of 
muzzle. 

4.  Family. — Manatees  (YanatidsD).    Skin  thick,  and 

coarse-grained,  with  a  few  scattered  hairs; 
head  conical;  muzzle  large  and  fieshy,  two 
tufts  of  stiff  bristles  at  its  sides ;  upper  lip 
deft;  mouth  moderate;  nails  on  edges  of 
swimming  paws ;  tail  terminated  by  a  length- 
ened oval  fin ;  grinders  |:| ;  no  cutting  or 
canine  teeth  in  adult. 

5.  Family. — Dugonga  (HalicoridsB).     Skin  smooth, 

with  a  few  scattered  hairs;  head  small  in 
proportion,  and  of  a  peculiar  form,  owing,  in 
great  measure,  to  the  large,  thick,  and  trun- 
cate upper  lip,  forming  a  blunt  thick  snout, 
truncated  portion  ftimished  with  bristles ; 
nostrils  on  summit  of  upper  jaw  at  the  point 
where  it  is  bent  down ;  two  cutting  teeth  in 
upper  jaw  in  form  of  tusks,  grinders  ^ ; 
caudal  fin  bilobed. 
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5.  Family. — SteUerines  (Rytinidse).  Skin  thick, 
hard,  rugged,  forming  a  kind  of  cuirafis  of 
agglutinated  hairs ;  head  small,  obtuse ;  nos- 
trils at  end  of  snout ;  lips  double,  space  be- 
tween lips  filled  with  strong  bristles;  no 
external  ears ;  teeth  homy  \z\  attached  to 
the  gums,  having  no  insertion  in  the  bones ; 
tail  ending  in  a  stiff  crescent-shaped  fin. 

VIL  ORDER— Pachyderms  (Pachydermata). 

Form  heavy,  unsymmetrical ;  skin  thick,  hard, 
deeply  furrowed,  generally  but  scantily  clothed  with 
hair ;  toes  included  in  a  skin  and  tipped  with  broad 
nails,  or  enclosed  in  hoofs ;  teeth  often  very  large; 
some  have  the  nose  lengthened  into  a  proboscis. 

1.  Family. — nippopota7nd(^ippo^iatimdsd).  Form 

unwieldy;  skin  smooth;  head  large,  termi- 
nated by  a  broad  swollen  muzzle ;  mouth 
very  large ;  four  incisors  and  two  canines  in 
each  jaw,  lower  canines  long,  thick  and  bent, 
forming  large  tusks;  legs  veiy  short;  four 
toes  on  each  foot,  terminated  by  small  hoofe. 
Habits  aquatic. 

2.  Family. — Elephants  (ElephantidsD).     No  firont 

teeth  in  lower  jaw,  two  large  projecting  tusks 
in  upper  jaw,  which  grow  from  a  persistent 
pulp ;  nose  greatly  prolonged,  forming  a  pro- 
boscis of  extraordinary  flexibility  and  pre- 
hensive  power,  and  furnished  at  tip  with  a 
small  finger-like  appendage ;  limbs  very  mas- 
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sive ;  toes  five  on  each  foot,  included  in 
hard  skin. 

3.  Family. — Tapirs  (TapiridsB).  Nose  lengthened 
into  a  shorfc  proboscis  of  considerable  flexi- 
bility and  prehension;  six  incisors  and 
two  canines  in  each  jaw;  fore  feet  have  each 
four  toes,  hind  three,  cased  in  small  hoo& 
at  tip. 

4l  Family. — Hogs  (Suidse).  Muzzle  long,  narrow, 
and  truncate ;  nose  mobile ;  incisors  vari- 
able ;  canines  large  and  projecting,  those  of 
upper  jaw  turned  up,  lower  longer,  often  very- 
angular,  recurved ;  skin  covered  with  strong, 
stiff  hair;  tail  rather  short,  or  none;  legs 
rather  short ;  feet  with  four  toes  furnished 
with  hoofi,  the  two  middle  toes  being  consi- 
derably the  largest,  postero-lateral  pair  small 
and  scarcely  reaching  the  ground. 

5-  Family. — Rhmoceri  (RhinocerotidaB).  Skin  of 
extraordinary  strength  and  thickness,  ofben 
arranged  in  folds ;  nose  fiimished  with  one 
or  more  formidable  recurved  horns;  upper 
lip  long  and  flexible ;  toes  three  in  number 
on  each  foot,  shod  with  blunt  hoofs. 

6.  Family. — Damcma.  (Hyracidse).  Form  some- 
what like  the  Bodents ;  size  not  exceeding 
that  of  a  Hare ;  muzzle  and  ears  short ;  tail 
a  mere  tubercle  ;  body  clothed  with  fur ;  two 
incisors  in  upper  jaw,  four  in  lower ;  three 
or  four  toes  to  each  of  fore  feet,  three  to 
hind,  united  by  the  skin  to  the  nails,  which 
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are  short,  broad,  and  flat,  except  the  inner 
posterior  toes  which  are  armed  with  a  crook- 
ed naiL 

VITI.  ORDER — Single-hoofed  Mammaks 
(Solipedes). 

H00&  undivided ;  six  cutting  teeth  in  each  jaw ; 

upper  lip  whole  and  mobile.    Use  their  hind  legs  in 

defence. 

1.  Family. — 'Horses  (EquidsB).  Characters  as  given 
in  order.  Some  have  tail  covered  with  long 
hair  throughout  its  length,  others  have  long 
hair  only  at  tip.  The  Equine  group  have  a 
wart  on  inside  of  each  leg ;  the  Aai/nine 
have  a  wart  on  inside  of  fore  legs  only. 

IX.  ORDER. — Ruminants  (Ruminantia). 

No  incisors  in  upper  jaw,  a  considerable  space  be- 
tween incisors  of  lower  jaw  and  molars,  crowns  of 
molars  marked  with  a  double  row  of  crescents ;  feet 
with  two  toes  in  front,  furnished  with  hoofe,  which 
appear  like  a  single  hoof  cleft,  behind  and  rather 
elevated  are  two  small,  and  more  or  less  rudimen- 
tary toes  provided  with  hoo& ;  generally  furnished 
with  horns. 

1.  'Family.— Ccmiela  (Camelidae).      Without  horns ; 

upper  lip  cleft ;  canine  teeth  in  both  jaws ; 
feet  broad,  expanded,  elastic,  terminated  by 
two  small  hoofe  ;  generally  one  or  more  pro- 
tuberances on  back. 

2.  Family.— Deer  (Cervidae).      Horns  solid,  deci- 
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duous,  covered  with  a  hairy  skin  when  grow- 
ing, generally  more  or  less  branched  or  pahna- 
ted;  usually  provided  with  lachrymal  sinuses. 

3.  Family. — Musks  (Moschidee).     Without  horns  ; 

long  projecting  canine  teeth  in  upper  jaw  of 
males ;  size  small ;  of  slender  and  very  elegant 
proportions  ;  no  lachrymal  sinus. 

4.  Family. — Oiraffs  (CameleopardalidsB).     Perma- 

nent, solid,  simple  horns  in  both  sexes,  always 
covered  with  a  hairy  skin,  crowned  with  a 
tuft  of  stiff,  upright  hairs  ;  neck  very  long ; 
fore  legs  disproportionate  in  length;  tail 
rather  long,  and  tufted;  tongue  long,  pre- 
hensile ;  whole  appearance  graceful 
6.  Family. — HoUow-homed  Bumincmts  (Bovidae). 
Horns  persistent,  sheathing  a  bony  core, 
round,  or  compressed  and  angular,  often 
annulated,  bent  or  curled  in  various  ways ; 
with  or  without  lachrymal  sinus  ;  tail  short, 
or  elongated  and  tufted. 
The  Antelopes  (Antilopinse).  Have  the  limbs  long 
and  slender  in  the  typical  species,  general 
contour  light  and  graceful ;  no  dewlap  ;  tail 
short  and  hairy.  The  more  aberrant  species 
assume  a  more  or  less  bovine  or  caprine 
form;  the  former  are  of  large  size  with 
heavy  bodies,  tail  lengthened  and  tufted ; 
the  latter  have  rather  heavy  bodies,  and 
stout  limbs,  legs  short,  hoo&  large ;  taQ 
short  and  flat.  Muzzle  narrow  or  broad 
Horns  conical,  or  angular;  straight,  recurved. 
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lyrate,  or  spirally  twisted,  frequently  annu- 
lated  ;  sometimes  large  and  approximated  at 
base,  descend,  and  turn  up  at  point. 

The  Ooats  (Caprinse).  Have  a  narrow  clothed 
muzzle ;  chin  generally  well  bearded ;  hair 
sometimes  long  and  shaggy ;  limbs  short  and 
stout ;  hoo&  large ;  tail  depressed  and  hairy; 
horns  generally  large,  directed  upwards,  badc- 
wards,  and  outwards. 

The  Sheep  (Ovinae).  Have  the  muzzle  narrow 
and  clothed ;  limbs  strong ;  horns  angulated, 
rugose,  massive,  directed  backwards,  then 
drooping  assume  a  more  or  less  spiral  form. 

The  Oxen  (Bovinse).  May  be  known  by  their 
large  and  powerful  form,  short  neck,  dewlap, 
comparative  shortness  of  legs  in  proportion  to 
length  and  bulk  of  bodies,  and  their  broad 
naked  muzzle;  tail  generally  long  and  tufted; 
horns  usually  round  and  tapering,  sometinies 
flattened,  occasionally  very  massive  at  basa 

X.  ORDER— Edentates  (Edentata). 

No  front  teeth,  or  toothless ;  molars,  when  pre- 
sent, of  simple  structure,  being  destitute  of  enamel 
and  of  distinct  roots;  large  claws  embracing  extre- 
mities of  toes;  the  whole  group  marked  by  a  want 
of  agility. 

1.  Family. — Sloths  (Bradypodidse).  Head  short 
and  rounded;  no  cutting  teeth,  canines  rather 
pointed,  molars  cylindrical ;  two  pectoral 
mammae;   anterior   limbs  long   and  weak, 
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adapted  for  suspension;  toes  completely  join- 
ed by  skin,  and  armed  with  very  long,  strong, 
compressed,  and  curved  claws ;  tail  none. 

2.  Family, — ArmadUloa  (Dasypodidae).    Head  long 

and  pointed,  mouth  small,  tongue  somewhat 
extensible;  no  cutting  or  canine  teeth ;  grind- 
ers cylindrical;  body  covered  by  a  hard,  scaly 
armour;  fore  feet  with  four  or  five  toes,  hind 
feet  five.  They  have  the  power  of  rolling 
themselves  up. 

3.  Family. — Emih-Hoga  (Orycteropodidse).     Head 

lengthened  and  pointed,  tongue  extensible; 
form  bulky,  long,  and  low;  skin  thick,  co- 
vered with  bristles ;  nails  thick  and  fitted 
for  digging;  grinders  ^^  cylindrical,  and  tra- 
versed in  a  longitudinal  direction  by  a  num- 
ber of  little  canals. 

4.  Family. — Anteatera  (Myrmecophagidse).     Head 

generally  very  long,  tapering  to  a  point; 
mouth  small,  toothless,  tongue  long,  exsertile ; 
body  long,  thickly  clothed  with  long  hair ; 
tail  long  and  bushy,  or  naked  at  tip  and  pre- 
hensile; or  body  and  tail  covered  with  dense 
homy  imbricated  scales ;  daws  long,  cutting, 
incurved    Walk  on  sides  of  feet. 

XL  ORDER— Rodents  (Rodentia). 

Two  long  curved  incisors  in  each  jaw,  which  are 
bevelled  off  on  inner  surface,  and  always  present  a 
sharp  cutting  edge,  a  wide  space  between  these  and 
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molars,  which  have  flat  or  blunt  tubercolated  crowns ; 
eyes  large  and  lateral. 

1.  Family.  —  Squirrels  (Sciuridse).     Head  rather 

broad ;  eyes  large  and  prominent ;  fore  feet 
with  four  toes,  hind  five;  tail  more  or  less 
lengthened,  generally  very  hairy  and  ex- 
panded in  the  arboreal  species,  bushy  in  the 
terrestrial;  some  have  skin  of  body  extended 
between  limbs;  fur  usually  soft.  For  the 
most  part  lively  and  agile. 

2.  Family. — Jerboas  (J erhoidsQ),    Head  large;  eyes 

very  prominent;  fore  feet  short,  with  five 
toes ;  hind  legs  and  feet  very  long,  with  three, 
four,  or  five  toes;  tail  very  long  and  tufted; 
fur  soft.     Progress  by  leaps. 

3.  Family. — Rats  (Muridae).     Teeth  with  tubercu- 

lar crowns;  muzzle  conical;  nose  somewhat 
prolonged;  facial  line  nearly  straight,  or 
slightly  curved;  or  with  nose  short  and 
blunt,  and  facial  line  more  curved;  ears 
rounded;  tail  long,  tapering,  and  scaly,  scan- 
tily clothed  with  hair;  toes  usually  long. 

4.  Family. — Voles  (Arvicolidse).     Molars  with  flat 

crown ;  head  blunt ;  facial  lines  much  arched 
body  usually  stout;  tail  scaly,  sometimes 
clothed,  and  rather  tufted  at  apical  portion, 
generally  about  half  the  length  of  body, 
sometimes  longer. 
6.  Family. — Mole^Rats  (Spalacidae).  Head  large 
and  blunt;  eyes  very  small;  sometimes  fiir 
nished  with  cheek  pouches;  body  thick,  cy- 
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lindrical ;  tail  absent  or  very  short ;  limbs 
short ;  cutting  teeth  often  very  large. 

6.  Family. — Spmy-Rats  (Echimyidse).     Facial  line 

slightly  curved;  nose  generally  blunt,  some- 
times rather  produced,  giving  a  more  murine 
aspect;  tail  usually  very  long,  scaly,  but 
more  or  less  clothed  with  hair,  occasionally 
forming  a  brush  at  end;  body  clothed  with 
for,  more  or  less  intermixed  with  strong, 
grooved,  lance-like  spines,  or  with  longer  and 
larger  hairs,  which  are  flattened  and  grooved 
like  the  spines;  molars  with  flat  crowns. 

7.  Family. — Porcupines  (HystricidsB).    Body  more 

or  less  armed  with  spines;  muzzle  broad, 
thick,  clothed  with  soft  hairs;  facial  line 
rather  hollow  between  eyes  and  nose ;  upper 
lip  slightly  notched  or  divided  by  a  vertical 
groove;  tail  short,  and  furnished  with  spines^ 
or  long,  more  or  less  destitute  of  hair  at 
apical  portion  and  prehensile;  soles  of  feet 
naked  and  smooth,  and  having  five  toes,  or 
with  expanded  and  rough  soles,  and  toes 
4-^5  or  4f-4. 

8.  Family.  —  Chinchillas    (Chinchillidae).      Head 

broad;  eyes  placed  fer  back ;  whiskers  long; 
ears  large,  rounded  or  elongated;  tail  long 
or  moderate,  recurved  and  bushy;  toes  4-3, 
4-4,  or  6-4;  ftir  soft. 

9.  Family.  —  Games  (Caviidse).      Head  generally 

large  and  thick ;  facial  line  nearly  straight 
or  slightly  curved;  eyes  large;  upper  lip 

g2 
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entire;  body  generally  clothed  with  coarse 
hair,  which  is  sometimes  very  long  on  hinder 
parts  of  back ;  tail  wanting,  or  rudimentary ; 
limbs  short,  or  long  and  fitted  for  running; 
feet  naked  beneath;  toes  4-3,  6--3,  or  5-5, 
nails  strong,  sometimes  almost  hoof-like. 
10.  Family. — Hares  (Leporidae).  Upper  lip  cleft ; 
tip  of  muzzle  clothed;  four  incisors  in  upper 
jaw,  two  small  ones  being  hidden  behind  the 
front  pair,  which  are  grooved,  lower  incisors 
smooth,  always  white  and  shorter  than  in 
most  other  rodents ;  tail  short  and  turned  up 
or  not  visible;  fiir  soft;  soles  of  feet  hairy. 
Dentition  in,  J,  molars  \;^  or  |:^. 

11.  Sub-Class.— APLACENTAL  MAMMALS 
(Aplacentalia). 

I.  ORDER — Marsupials  (Marsupialia). 

Females  of  most  of  these  animals  provided  with 
a  peculiar  pouch  on  lower  part  of  abdomen  for  the 
reception  of  their  young,  which  are  brought  forth 
prematurely ;  scrotum  of  male  hangs  before  penis 
both  sexes  have  two  bones  (Tnaraupial  bones)  at- 
tached to  pelvis  anteriorly.  With  the  exception  of 
the  Wombat  (Phascolomys)  none  have  the  same 
number  of  incisors  in  both  jaws. 

1.  Family.  —  Opossums  (Didelphidae).  General 
contour  rat-like,  with  muzzle  longer  and 
naked  at  tip;  tail  long,  very  scantily  clothed, 
covered  by  a  scaly  skin,  prehensile;  feet  with 
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five  toes,  furnished  with  claws,  except  inner 
toes  of  hind  feet;  plantigrade;  pouch  some- 
times rudimentary.  Dentition  in.  ^^,  can.  J~J 
pre-molars  |j,  molars  ^,  molars  tubercu- 
lous. 

2.  Family. — Daayures  (Dasyuridae).     Head  rather 

depressed,  tip  of  muzzle  naked;  five  well 
developed  toes  on  fore  feet,  nails  crooked; 
hind  feet  with  the  thumb  small  resembling 
a  tubercle,  or  absent,  and  four  disunited 
toes;  tail  long,  well  clothed,  non-prehensile ; 
pouch  sometimes  absent.  Dentition  in.  |, 
canines  large,  molars  trenchant. 

3.  Family. — Bandicoots  (Peramelidae).    Head  long, 

veiy  pointed,  tip  of  muzzle  naked;  ears  some- 
times very  large;  outer  toes  of  fore  feet  re- 
sembling tubercles,  the  others  fully  deve- 
loped; hind  feet  considerably  longer  than 
fore,  inner  toes  sometimes  present,  but  rudi- 
mentary, the  two  next  united  as  far  as  the 
nails,  the  fourth  large  and  furnished  with  a 
strong  nail;  pouch  opening  backwards.  Den- 
tition in.  ^^,  in-  J— J,  pre-mo.  |j,  molars  ^, 

4.  Family. — Phalomgera    (PhalangistidsB).     Head 

broad,  short,  tip  of  muzzle  naked,  upper  lip 
cleft;  fore  feet  with  five  toes,  armed  with  com- 
pressed curved  clavra;  hind  feet  with  a  nail- 
less  opposable  thumb,  remainder  fiirnished 
^  with  curved  claws,  second  and  third  toes 
united;  skin  sometimes  expanded  fi:om  sides 
of  body  and  extended  between  fore  and  hind 
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legs;  tail  generally  long,  frequently  prehen- 
sile; pouch  well  developed  Dentition  in. 
i  can.  \z\  or  J3J,  pre-mo.  \z_\,  mo.  ^  or  |i|. 

5.  Family.  —  Womiats    (PhascolomyidsB).      Head 

large,  flat,  eyes  small;  upper  lip  deft;  muz- 
zle obtuse,  tip  naked,  nostrils  widely  sepa- 
rated; body  stout;  limbs  short;  feet  broad; 
tail  only  a  tubercle;  fiir  long  and  coarse; 
nails  on  toes  of  fore  feet  broad  and  solid,  on 
hind  toes  curved;  teeth  bearing  a  general 
resemblance  to  the  Rodents.  Dentition  in. 
I  grinders  «i|. 

6.  Family. — KaTigarooa  (Macropodidse).     Muzzle 

elongated,  contracted ;  upper  lip  cleft ;  fore 
legs  small,  with  five  toes;  hind  legs  very 
long  and  powerful,  two  inner  toes  small  and 
united,  the  next  large,  long,  and  armed  with 
a  very  strong  claw ;  tail  long  and  strong ; 
pouch  well  developed  ;  fur  soft.  Dentition, 
in.  |,  can.  g,  or  ^,  pre-mo.  J-J,  molars  J3J. 

n.  ORDER — ^MoKOTBEMES  (Monotremata), 

Animals  so  called  on  account  of  their  possessing 
but  one  opening  (cloaca)  for  all  their  excretions. 
Have  no  pouch,  but  have  marsupial  bones ;  tooth- 
less, or  provided  with  homy  teeth. 
1.  Family. — Porcupine    Ant-Eatera    (Echidnidfle). 
Snout  long  and  narrow ;  mouth  very  small ; 
tongue  protractile;  body  covered  above  with 
strong  sharp  spines;  legs  short,  thick,  and 
strong,  a  spur  on  hind  foot  of  males ;  toothles& 
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2.  Family. — Duck-BiUa  (Ornithorhynchid«).  Body 
depressed,  tapering  at  each  extremity,  clothed 
with  a  mixture  of  crisp  and  soft  fur ;  muzzle 
elongated,  flattened,  somewhat  like  a  duck  s- 
bill,  and  covered  with  a  thick  skin ;  tail  short 
and  flat ;  feet  webbed,  the  membrane  con- 
tinued beyond  the  toes ;  a  spur  on  hind  foot 
of  the  males ;  teeth  homy. 


BIRDS. 

The  arrangement  chosen  for  this  class,  is  that 
employed  by  Mr.  G.  R  Gray  in  his  "Genera  of  Birds," 
with  such  slight  alterations  as  were  thought  to  be 
necessary.  That  arrangement  appears  to  be  the 
best  which  has  hitherto  been  brought  forward,  yet 
much  remains  to  be  done  by  travellers  and  others, 
having  opportunity  for  making  original  observa- 
tions, towards  determining  the  natural  affinities  of 
species  and  groups,  which  object  can  be  greatly 
aided  by  carefully  recording,  in  detail,  the  habits  of 
such  species  as  may  come  under  their  observation. 

Much  has  been  written  upon  birds,  by  many 
authors,  both  of  ancient  and  modem  date,  though 
the  wonder  is  that  more  has  not  been  written,  for  a 
general  interest  seems  to  have  been  always  felt  in 
them,  which  is  not  at  all  surprising,  when  we  con- 
sider the  charm  they  lend  to  nature,  and  the  sur- 
prising manifestation  of  a  beautiful  adaptation  of 
means  to  ends  exhibited  in  their  conformation. 
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No  place  appears  cheerful  without  them ;  the  land- 
scape seems  imperfect  in  their  absence.  The  Swal- 
low must  flit  around  the  old  church  spire,  the  Rook 
strut  upon  the  glade,  the  Daw  must  harbour  in  the 
ruined  castle,  the  Wagtail  follow  the  plough.  The 
comfort  too  which  man  derives  from  the  domesti- 
cated sorts  is  sufficient  to  interest  him  largely  in 
these,  whether  they  are  kept  as  articles  of  food,  or 
as  objects  of  ornamental  attraction.  Nor  is  super- 
stition a  small  source  from  which  attraction  has 
sprung;  numerous  spots  in  Old  England  may  even 
now  be  found  where  the  Eaven's  croak  is  still  re- 
garded as  an  omen  of  ill ;  and  many  a  ghost  story 
is  stiQ  rehearsed  around  the  winter  fire,  originating 
in  some  benighted  swain's  having  been  startled  in 
the  woods  by  the  hobgoblin  hootings  of  an  OwL 
But  it  is  in  their  native  haunts  where  birds  are  best 
seen  to  perfection,  and  where  they  interest  us  the 
most,  some  being  confined  to  comparatively  limited 
spots,  —  others  having  a  world-wide  range.  The 
Swallow  tribes,  impelled  by  the  nature  of  their 
food  to  lead  a  migratory  life,  may  be  said  to  live  in 
a  perpetual  summer,  and  to  spend  the  greater  part 
of  their  existence  on  the  wing ;  the  fine  plumaged 
Trogons,  the  Puff-birds,  and  the  Jacamars,  dwell 
in  the  woods  of  tropical  America;  in  the  deep  re- 
cesses of  the  forest,  the  Todies,  the  Boatbills,  and 
•the  Motmots  take  up  their  abode,  and  there,  in  keep- 
ing with  the  gloom  which  pervades  such  spots,  utter 
their  melancholy  croak.  In  the  soft  twilight  the 
Goatsuckers  course  the  pasture  land,  the  river  mar- 
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gin,  and  the  swamp,  and  hunt  around  the  woods  for 
those  insects  of  crepuscular  habits,  on  which  they 
subsist;  while  the  beautiful  Sun-birds  of  the  Old 
World,  amidst  the  glare  of  day,  seek  the  flowers  from 
which  to  sip  the  nectar ;  and  the  Humming-birds 
of  the  New  World,  glittering  with  dazzling  bril- 
liancy, poise  themselves  around  the  blossoms,  to 
pluck  from  them  the  insects  which  there  lie  hid.  In 
Australia,  the  Honey-eaters,  more  retired,  creep 
among  the  foliage,  and  find  their  food  in  the  flowers 
of  the  Eucalypti  and  other  planta  In  aU  parts  of  the 
world  the  Creepers  are  seen  climbing  the  trunks  and 
branches  of  trees,  in  search  of  the  minute  creatures 
which  conceal  themselves  in  the  fissures  of  the  bark ; 
while  the  Fly-catchers  enjoy  a  like  extended  range, 
charming  the  woods  with  their  song,  or  enlivening 
them  by  their  activity ;  and  among  the  trees  which 
border  streams  their  short  and  fitful  flight  may 
often  be  seen,  as  they  dart  forth  to  seize  some  pass- 
ing insect.  Pasture  lands  are  the  resort  of  the  Star- 
lings and  the  noisy  Crows;  the  sterile  expanse  and 
sandy  deserts  of  Africa  and  Asia  furnish  subsistence 
and  a  home  for  the  Sand-grouse ;  the  Plovers  fre- 
quent the  moorland  and  the  plain ;  the  sly  and 
timid  Rails  seek  their  food  and  screen  themselves 
from  observation  amidst  the  long  rank  grass  and 
sedge  which  grow  in  the  marsh ;  along  the  swamps, 
the  sandy  margin  of  the  stream,  or  the  sea-shore,  in 
all  parts  of  the  world,  may  be  heard  the  whistle  of 
the  Curlew,  the  Sandpiper,  and  the  Snipe,  some  re- 
presentative being  every  where  found;   while  the 

c5 
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little  Phalarope  may  be  seen  swimming  buoyantly 
on  the  sea^  the  lake,  or  the  fresh-water  pond.  In 
the  quiet,  lonely  pool,  or  sequestered  swamp,  the 
Heron  may  be  detected  standing,  silently  watching 
for  its  prey ;  the  migratory  Spoonbill  has  a  similar 
resort ;  and  the  Crane,  and  the  Stork  seek  their  food 
alike  in  the  morass  or  the  open  plain.  The  Geese 
and  the  Ducks  are  universally  observed,  some  fre- 
quenting the  rivers,  others  resorting  to  the  sea,  while 
some  find  sustenance  on  the  shores  and  flats  left 
exposed  by  the  retiring  tide.  The  Gulls  seek  for 
food  near  the  sea-coast,  or  resort  to  cultivated  lands 
in  search  of  worms ;  a  few  lead  a  piratical  life,  and 
subsist  by  plundering  other  species.  The  Albatros 
and  the  Petrels  roam  at  large  over  the  waste  of 
waters ;  the  Divers,  the  Grebes,  and  the  Auks,  are 
found  in  bays,  creeks^  rivers,  or  near  cliff-bound 
coasts,  in  all  parts  of  the  world ;  while  the  sin- 
gularly formed  Penguins  select  their  habitations 
aroimd  the  rocky  islands  of  the  Southern  Ocean. 

The  architecture  of  birds  is  also  a  subject  for  our 
admiration.  The  curiously  constructed  nests  of  the 
Weavers  of  Africa,  and  the  beautifully  woven  cradles 
of  the  Hangnests,  suspended  in  numbers  together 
from  the  slender  branches  of  trees  in  the  forests  of 
tropical  America,  are  among  the  most  remarkable  ; 
though  not  less  interesting  are  those  of  others,  par- 
ticularly when  taken  in  connection  with  the  condi- 
tions under  which  they  live.  The  heaps  of  vegetable 
matter  brought  together  by  the  Mound-bird  of  Aus- 
tralia, wherein  several  females  deposit  their  eggs  to 
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be  hatched  by  the  heat  developed  during  fermenta- 
tion,  astonish  us  by  their  novelty;  and  amongst 
other  extraordinary  habits  may  rank  that  of  the 
Bower-birds  of  the  same  country,  for  whose  singular 
bower-like  erections  it  is  difficult  to  determine  a  use. 
These,  with  numberless  others,  form  subjects  for 
pleasing  investigation;  and  the  more  such  enquiries 
are  pursued,  the  keener  will  be  the  interest  taken 
in  them,  for  truly  in  nature  every  charm  is  really 
supreme. 

II.  CLAS&— BIRDS  (Aves). 

Body  clothed  with  feathers ;  anterior  limbs  con- 
structed for  flight  (with  few  exceptions) ;  bills  homy; 
feet  covered  with  a  scaly  skin. 

L  ORDER — Rapacious  Birds  (Accipitres). 

Bill  strong,  upper  mandible  sharp,  pointed,  and 
curving  downwards;  cutting  margins  toothed  or 
festooned ;  nostrils  pierced  in  a  membrane  (cere)  in- 
vesting the  base  of  the  bill;  talons  sharp,  strong, 
much  hooked ;  muscular  power  great. 

I.  SUB-ORDER. — ^Diurnal  Rapacious  Birds  (Diumi). 

Eyes  placed  laterally. 

1.  Family. — VuUv/rea  (Vulturidse).  Head  more  or 
less  denuded ;  eyes  level  with  surfjEice  of 
cheeks ;  bill  not  toothed,  lateral  margins  of 
upper  mandible  rather  sinuous,  extensively 
covered  with  the  cere ;  tarsi  short  and  covered 
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with  reticulated  scales;  daws  but  slightly 
curved,  blunt ;  crop  prominent. 

2.  Family. — Falcons  (Falconidse).     Head  clothed; 

eyes  sunk ;  bill  more  or  less  curved  from  base ; 
cutting  margins  toothed,  festooned,  or  sinu- 
ated ;  tarsi  variable  in  length,  usually  covered 
in  front  with  large  scales,  seldom  reticulated; 
claws  much  curved,  very  acute. 

11.  SUB-ORDER. — Nocturnal  Eapacious  Birds 
(Nocturni). 

Eyes  large,  placed  in  front,  surrounded  by  a  circle 
of  radiating  feathera 

3.  Family.  —  OwU  (Strigidae).     Head  large;   bill 

short,  much  hooked,  upper  mandible  entire, 
lower  notched ;  tarsi  and  toes  more  or  less 
feathered. 

II.  OEDER — Perching  Birds  (Paaseres). 

Feet  more  or  less  formed  for  clasping  the  branches 
of  trees ;  toes  generally  three  before  and  one  behind, 
sometimes  two  and  two.  Very  numerous;  divided 
into  the  Fiaai/roatrcd^  Tenui/roatral,  D&rdirostraly 
and  Conirostral  tribes. 

I.  SUB-ORDER,— FissmosFTRAL  Birds  (Fissirostres). 

Qape  wide,  extending  beneath  eyes ;  feet  variously 
formed ;  tarsi  nearly  always  short. 

1.  TRIBE — ^Nocturnal  Fissirostral  Birds 
(Nocturni), 

Eyes  very  large ;  plumage  dingy,  soft,  downy. 
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1.  Family.  —  Ooatsuckera    (CaprimulgidfiB).      Bill 

very  wide  at  base;  margins  of  upper  mandible 
sometimes  folding  over  lower,  occasionally 
provided  with  a  tooth,  short  and  compressed 
at  tip;  gape  furnished  with  long  stiff*  bristles. 
Many  have  inner  side  of  daw  of  middle  toes 
serrated. 

2.  TRIBR    DiuBNAL  FissiROSTRAL  BiBDS  (Diumi). 
Eyes  smaller  ;  plumage  compact. 

2.  Family. — SwaUows  (Hirundinidse).     Bill  small, 

weak,  very  broad  at  base  ;  tarsi  very  short, 
occasionally  feathered ;  sometimes  all  the  toes 
turned  in  fi'ont ;  claws  curved  j  wings  very 
long  and  pointed  ;  plumage  more  or  less 
glossy. 

3.  Family.  —  Wood-SwaUowa    (Artamidae).      Bill 

stout,  broad  at  base,  more  or  less  compressed 
colmen  rounded,  curved  from  base  to  the  tip 
nostrils  round,  pierced  in  substance  of  bill 
upper  mandible  distinctly  notched  near  tip 
tarsi  short,  strong,  covered  with  broad  scales 
toes  rather  long;  claws  strong  and  com- 
pressed ;  wings  long  and  pointed. 

4.  Family. — Trogona  (TrogorndBd).    Bill  short,  broad 

at  base,  narrowed  and  curved  to  tip,  margins 
serrated  or  notched  near  tip,  base  furnished 
with  bristles ;  tarsi  short,  small,  more  or  less 
feathered;  toes  two  before,  two  behind;  plu- 
mage very  rich. 

5.  Family,— RoUera  (Coraciadidse).    Bill  broad  at 
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base,  valuing  in  length,  curved  to  the  tip, 
where  the  upper  mandible  is  more  or  less 
bent  over  the  lower,  margins  sometimes  ser- 
rated, sometimes  notched  near  tip  ;  tarsi 
usually  short ;  toes  three  before,  one  behind; 
wings  generally  lengthened  and  pointed 

6.  Family. — Kingifiahers  (Alcedinidse).    Bill  broad 

at  base,  lengthened,  generally  straight,  tip 
acute  where  upper  mandible  is  sometimes 
bent  over,  culmen  often  keeled ;  tarsi  short, 
robust,  occasionally  partly  clothed  with  fea- 
thers ;  toes  3—1,  2—2,  or  2—1. 

7.  Family. — Bee-Eatera  (Meropidse).    Bill  assuming 

the  tenuirostral  character,  long,  curved,  acute, 
compressed,  culmen  carinated ;  wings  some- 
times long  and  pointed;  tarsi  short;  toes  ra- 
ther long,  lateral  ones  more  or  less  united  to 
middle  toes ;  daws  curved ;  tail  long,  with 
sometimes  the  two  middle  feathers  prolonged. 

II.  SUB-ORDER.— l^mBOS^nKAJL  Birds  (Tenuirostres). 

Bill  varied  in  form  and  length,  often  arched  and 
ccmipressed,  always  slender  and  acute ;  tongue  often 
extensible  and  ending  in  a  brush  of  filaments  ;  tarsi 
usually  short ;  hind  toe  strong,  and  armed  with  a 
strong  claw. 

8. — Family. — Hoopoes  (Upupidae).  Bill  long,  slen- 
der, more  or  less  arched,  much  compressed ; 
tarsi  strong;  claws  strong  and  curved ;  outer 
toe  partly  united  to  the  middle  one ;  wings 
somewhat  rounded. 
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9.  Familt. — Swnr-Bvrda  (Promeropidse).    Bill  gene- 

rally lengthened,  slender,  curved  or  straight, 
gradually  compressed  from  base  to  tip,  cut- 
ting margins  sometimes  finely  toothed  ;  nos- 
trils covered  by  a  long  membranous  or  hard 
scale ;  claws  curved  and  acute.  Males  gene- 
rally remarkable  for  brilliancy  of  plumage. 

10.  Family. — Hvmmvmg-Bvrds  (Trochilidse).      Bill 

more  or  less  long,  slender,  straight  or  curved, 
generally  acute ;  tongue  long,  capable  of  being 
darted  forward  at  the  will  of  the  bird ;  tarsi 
very  short,  more  or  less  clothed  with  feathers ; 
toes  more  or  less  united  at  base ;  claws  curved ; 
wings  very  long. 

11.  Family.— iJo?i6y-^afer«  (Meliphagidse).  Bill  va- 

riable in  length,  of  moderate  strength,  curved, 
often  rather  broad  at  base  and  gradually  com- 
pressed to  tip,  which  is  acute  and  notched, 
sometimes  subconic;  nostrils  in  a  large  groove, 
covered  by  a  scale ;  tongue  extensile,  with  a 
pencil  of  fibres  at  tip  ;  outer  toe  united  at  the 
base. 

12.  Family. — Creepers  (Certhiidae).    Bill  more  or 

less  lengthened,  often  slender,  compressed, 
arched,  or  with  culmen  curved  or  straight ; 
nostrils  covered  by  a  scale,  or  with  bill 
broader  and  nostrils  placed  in  a  long  groove; 
tarsi  and  toes  very  strong,  the  latter  fur- 
nished with  curved  daws,  hind  toe  long^ 
and  armed  with  a  strong  claw;  tail  feathers 
often  rigid,  with  shaft  projecting  and  pointed. 
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Many  have  the  central  portion  of  the  feathers 
light  with  a  dark  margin,  or  dark  with  a  light 
margin,  giving  them  a  mottled  appearance. 

III.  SUB-ORDER,— DmmBOffTRAL  Birds  (Dentirostres). 

Upper  mandible  more  or  less  notched  near  tip, 
and  bent  over  lower;  gape  often  famished  with 
bristles;  tarsi  comparatively  slender;  toes  formed 
for  perching. 

13.  Family.  —  Warblers  (Lusciniidae).      Bill  gene- 

rally slender,  straight,  more  or  less  depressed 
at  base,  which  is  sometimes  famished  with 
bristles ;  nostrQs  placed  in  a  groove ;  tarsi 
generally  elevated,  slender;  daws  curved, 
acute ;  eyes,  in  most,  bold  and  prominent ; 
plumage  soft  and  loosa  Mostly  of  solitary 
habits. 

TheTit-mice ^PamwB^  have  the  bill  stronger 
and  more  conical ;  and  the  tarsi,  toes,  and 
dawTS  stouter  than  most  others. 

14.  Family.  —  Thrushes  (Turdidse).     Bill    strong, 

sides  compressed  more  or  less,  culmen  cari- 
nated,  straight  or  curved  to  tip,  which  in 
some  cases  is  considerably  bent  over,  denti- 
tion variable  ;  gape  sometimes  bristled  ;  tarsi 
and  toes  strong;  hind  daw  rather  long; 
wings  moderate,  generally  rounded. 

15.  Family. — Flycatchers  (Muscicapidse).     Bill  de- 

pressed, broad  at  base,  narrowed  to  tip,  where 
upper  mandible  is  suddenly  bent  over  and 
notched ;  gape  ftimished  with  bristles ;  nos- 
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trils  round,  frequently  exposed;  feet  short  and 
weak;  claws  moderate;  tail  often  lengthened. 

16.  Family — Chatterers  (Ampelidse).    Bill  short, 

strong,  broad  and  more  or  less  depressed  at 
base,  culmen  more  or  less  curved  to  tip  where 
upper  mandible  is  bent  down  and  notched ; 
gape  wide,  generally  without  bristles ;  tarsi 
short  and  strong;  claws  very  strong;  tail 
often  very  short. 

17.  Family. — Butcher-Birds  (Laniidae).  Bill  strong, 

culmen  curved  more  or  less,  a  deep  notch 
near  tip  of  upper  mandible,  which  is  hooked, 
generally  a  few  bristles  at  base ;  nostrils 
round ;  tarsi  of  moderate  length  and  strong ; 
claws  acute. 

IV.  SUB'OR])BR.-^^omBOSTRAir-BiRDS  (Conirostres). 

Bill  of  various  lengths,  strong,  conical,  seldom 
notched ;  feet  well  developed,  fitted  for  walk- 
ing or  perching,  tarsi  boldly  scutellate;  wings 
generally  pointed. 

18.  Family. — Crows  (Corvidse).    Bill  strong,  some- 

what compressed,  generally  straight,  some- 
times arcuated,  or  upper  mandible  gently 
curved  to  tip,  which  is  sometimes  slightly  in- 
flexed  ;  nostrils  frequently  covered  with  stiff 
feathers,  directed  forwards ;  tarsi  strong,  co- 
vered with  thick  scales;  wings  generally  long 
and  pointed 

19.  Family. —  Corvine-Starlvngs    (Chlamyderidse). 

Bill  strong,  not  very  lengthened,  more  or  less 
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compressed,  culmen  curved  to  tip,  commissure 
curved,  upper  mandible  inflexed  and  emargi- 
nated  at  tip;  nostrils  generally  round,  ex- 
posed, or  partly  covered  by  frontal  plumes ; 
wings  moderate  and  pointed ;  tail  often 
lengthened;  tarsi  rather  long,  strong;  toes 
and  claws  strong,  especially  the  hind  claw. 

20.  Family. — Starlings  (Stumidse).    Bill  in  form  of 

a  compressed  cone,  culmen  more  or  less  ad- 
vancing on  forehead,  straight  or  very  slightly 
inflexed  near  tip,  commissure  greatly  angu- 
lated  at  base,  upper  mandible  rarely  emargi- 
nate ;  frontal  feathers  advancing  to  posterior 
part  of  nostril-openings ;  wings  moderate  and 
pointed  ;  tail  often  short. 

21.  Family.— i^incAes    (FringiUidae).     Bill  short, 

thick,  conical,  broad,  and  often  angular  at 
base,  more  or  less  pointed  at  tip,  where  upper 
mandible  is  sometimes  slightly  inflexed,  com- 
missure angulated  at  base,  or  sinuated  ;  tarsi 
of  about  equal  length  to  middle  toe,  hind 
claw  more  or  less  lengthened. 

22.  Family.— Golies  (Coliidse).    Bill  short,  broad  at 

base,  culmen  elevated  and  arched ;  nostrils 
naked,  placed  in  a  large  membranous  groove  ; 
wings  short,  pointed;  tail  long,  cuneated. 
Possess  the  power  of  turning  all  the  toes  for- 
wards. 

23.  Family. — Plantaivr-Eatera  (Musophagidse).  Bill 

rather  large,  broad  at  base,  compressed,  cul- 
men high,  curved  to  tip,  sometimes  advancing 
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on  forehead,  lateral  margins  generally  ser- 
rated; nostrils  placed  near  middle  and  ex- 
posed ;  tarsi  short,  strong ;  outer  toe  fre- 
quently capable  of  being  turned  backwards  ; 
wings  rounded. 
24.  Family. — HombUla  (Bucerontid®).  Bill  very 
large,  long,  broad  at  base,  curved  and  com- 
pressed to  tip,  upper  mandible  generally  sur- 
mounted with  protuberances  of  various  shapes 
at  base,  which  advance  more  or  less  on  fore- 
head ;  lateral  margins  serrated ;  tarsi  short, 
strong. 

IIL  ORDER — ScANSOBiAL-BiBDS  (Scansores), 

Feet  particularly  formed  for  climbing,  having  two 
toea  before  and  two  behind ;  tarsi  usually  very  short. 

1.  Family. — Toucans  (Rhamphastididae).     Bill  very 

^g^9  liglit,  cellular,  long  and  compressed, 
curved  to  tip,  margin  serrated ;  tarsi  short ; 
toes  long  ;  wings  rounded. 

2.  Family. — Parrots  (Psittacidae).    Bill  very  strong, 

short,  compressed,  deep,  upper  mandible  form- 
ing a  short  curve  from  base  to  tip,  which 
bends  considerably  over  and  is  much  longer 
than  lower,  lateral  margins  of  upper  mandible 
sometimes  toothed ;  nostrils  placed  in  a  cere ; 
tarsi  short,  strong,  and  rounded. 

3.  Family.— Barters  (Capitonidse).    Bill  thick,  di- 

lated at  base,  which  is  generally  frimished 
with  stiff  bristles,  compressed  towards  tip, 
culraen  gently  curved  to  the  tip  which  ia 
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slightly  prolonged,  sometimes  inflexed,  mar- 
gins of  upper  mandible  at  dilated  part  falling 
deeply  over  lower ;  tarsi  short ;  toes  rather 
long  ;  tail  feathers  soft ;  plumage  brightly 
coloured 

4.  Family. — Woodpeckers  (Picidad).  Bill  lengthened, 

straight,  angular,  wedgenshaped,  compressed, 
and  more  or  less  truncate  at  tip ;  tarsi  short ; 
toes  long,  particularly  outer  hind  toe ;  tail 
feathers  stiflf  and  pointed. 

The  Wrynecks  (YundncB)  have  tip  of  bill 
acute,  and  tail  broad  and  soft. 

5.  Family. — Cuckoos  (GucvUidad).    Bill  very  variable 

in  size,  generally  more  or  less  curved,  culmen 
sometimes  straight  and  inflexed  at  tip,  gene- 
rally curved,  sometimes  elevated  and  keeled, 
lateral  margins  of  upper  mandible  arched  or 
undulating,  emarginated  at  tip  ;  gape  large  ; 
tarsi  very  variable  in  length,  covered  with 
large,  broad  scales ;  inner  hind  toe  sometimes 
furnished  with  a  long  spur-like  claw ;  wings 
rounded,  or  long  and  pointed  ;  tail  long  and 
rounded. 

IV.  OEDER— Pigeons  (Colmnbae). 

This  embraces  but  one  great  group.     The 

1.  Family. — Pigeons  (Columbidae).  Bill  moderate, 
rather  slender,  soft  at  base,  hard  at  tip,  which 
is  more  or  less  elevated  and  arched ;  nostrils 
covered  by  a  soft  fleshy  tumid  membrane ; 
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tarsi  generally  short,  sometimes  feathered, 
usually  covered  in  front  with  broad  scales, 
strong ;  toes  moderata 

V.  ORDER. — Gallinaceous,  or  Game-bibds  (Gallin»). 

Feet  especially  adapted  to  walking ;  legs  long  and 
strong ;  tarsi  generally  provided  with  one  or  more 
spurs  ;  toes  connected  at  their  base  by  a  membrane; 
claws  blimt ;  wings  short ;  bill  arched. 

1.  Family. — Gurassowa  (Cracidae).    Bill  varied  in 

form,  covered  at  base  by  a  soft  skin,  more  or 
less  curved,  sometimes  much  compressed,  with 
cubnen  greatly  elevated;  nostrils  generally 
exposed ;  cheeks  more  or  less  denuded ;  head 
sometimes  crested  or  ornamented  with  curled 
feathers ;  tarsi  without  spurs ;  claws  some- 
times much  curved ;  hind  toe  long  and  placed 
on  a  level  with  others,  forming  a  good  perch- 
ing foot ;  tail  lengthened  and  broad. 

2.  Family. — ^Jf  ouTid-^ircZs  (Megapodiidse).   Bill  not 

stout,  rather  weak,  with  culmen  low  at  base, 
apical  half  slightly  elevated  and  curved  to 
tip ;  nostrils  placed  near  middle  of  bill ;  tarsi 
very  stout,  without  spurs;  toes  long;  hind 
toes  on  same  plane  as  the  others ;  claws  very 
long,  slightly  curved;  wings  rather  large, 
rounded ;  tail  sometimes  very  short. 

3.  FAXLhY,'-— Brush-Turkeys    (TalegaUidae).      Bill 

strong,  thick,  somewhat  compressed,  culmen 
curved  to  tip ;  head  and  neck  very  scantily 
clothed,  with  skin  brightly  coloured  and  more 
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or  less  wattled;  tarsi  strong,  without  spurs ; 
toes  and  claws  long ;  tail  long,  and  more  or 
less  broad. 

4.  Family. — Turkeys  (Meleagridae).     Bill  broad  at 

base,  and  invested  by  a  soft  membrane,  in 
which  the  nostrils  are  pierced,  narrowed  to 
tip ;  head  and  neck  very  scantily  clothed 
with  hairs,  carunculated;  tarsi  without  spurs 
or  only  an  obtuse  knob ;  toes  moderate,  hind 
toe  elevated  and  short ;  tail  lengthened  and 
broad,  or  short  and  drooping. 

5.  Family. — Phedscmts  (PhasianidsD).     Bill  curved 

to  tip,  upper  mandible  prolonged,  culmen 
somewhat  elevated  at  base ;  lateral  margins 
rather  undulating ;  nostrils  covered  by  a  hard 
tumid  scale;  cheeks  more  or  less  naked ;  head 
sometimes  famished  with  a  fleshy  crest,  and 
pendulous  wattles  from  base  of  lower  man- 
dible ;  wings  rounded ;  tail  long,  broad,  gra- 
duated or  arched;  tarsi  with  one  or  more 
spurs ;  hind  toe  elevated  and  short 

6.  Family.  —  Orouae    (Tetraonidae).      Bill   short, 

curved  from  base  to  tip ;  margins  of  upper 
mandible  arched;  nostrils  covered  by  a  hard 
scale,  sometimes  partly  concealed  by  the  fea- 
thers; tarsi  sometimes  clothed  with  feathers, 
with  or  without  spurs;  hind  toe  short  and 
elevated,  or  wanting;  tail  lengthened  or 
short 

7.  Family. — Plover-Quails   (Pedionomidse).     Bill 

rather  slender,  compressed,  culmen  slightly 
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elevated  and  curved  towards  tip,  nostrils 
placed  in  a  long  groove,  covered  by  a  scale ; 
lower  part  of  tibi©  sometimes  bare;  tarsi 
generally  lengthened,  covered  in  front  with 
transverse  scales;  hind  toe  generally  want- 
ing, when  present  short  and  elevated ;  back 
much  arched;  tail  very  short. 

8.  Family. — Trmgoid-Orouse  (Thinocoridae).     Bill 

short,  rather  broad  at  base,  compressed  to 
tip,  culmen  curved  to  tip;  nostrils  fleshy; 
wings  long  and  pointed;  tail  short,  rather 
broad  and  rounded;  tarsi  short,  strong,  and 
covered  in  front  with  transverse  scales,  or 
wholly  with  reticulated  scales,  hind  toe  very 
short 

9.  Family. — SheathbiUs  (Chionidse).     Bill  rather 

short,  strong,  compressed,  base  of  upper  man- 
dible invested  by  a  folded  homy  sheath 
covering  nostrils;  orbits  partly  encircled  by 
a  warty  skin ;  wings  rather  long;  tail  of  mo- 
derate length  and  even;  tarsi  very  strong 
and  covered  with  small  rough  scales. 

10.  Family. — Tinamovs  (Tinamidse).     Bill  rather 

lengthened,  not  stout,  slightly  curved,  some- 
what depressed  at  base,  which  is  covered  by 
a  membrane,  frontal  feathers  sometimes  ad- 
vancing to  aperture  of  nostrils;  wings  short 
and  concave;  tarsi  covered  in  front  with 
large  scales;  hind  toe  small  or  wanting;  tail 
rudimentary. 
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VI.  ORDER.— RuNNXNO-BiRDs  (Sfcruthiones). 
Legs  long,  fitted  for  runmng;  wings  generally  ru- 
dimentary;   dothed   with    feathers  of  a   peculiar 
character. 

1.  Family.  —  Ostriches   (Struthionidae).      Stature 

large;  bill  broad,  depressed;  nostrils  placed 
in  a  large  membranous  groove;  head  and 
neck  sometimes  destitute  of  feathers,  the  for- 
mer surmounted  by  a  crest,  the  latter  wat- 
tled; wings  rudimentary;  tarsi  long  and 
very  strong,  covered  with  broad  scales,  two 
or  three  in  number;  daws  blunt 

2.  Family. — Ki-wis  (ApterygidaB).     Bill  long,  slen- 

der, curved  and  grooved,  very  hard;  nostrils 
small  and  placed  at  tip;  tarsi  rather  short, 
strong;  hind  toe  small  and  armed  with  a 
long  acute  daw;  wings  rudimentary,  con- 
cealed by  the  feathers ;  tail  nona 

3.  Family. — Bustards  {OtididBo),  Bill  rather  length- 

ened, broad  at  base,  compressed  towards  tip, 
culmen  straight  for  a  portion  of  its  length, 
then  curved  to  tip,  lateral  margin  of  upper 
mandible  undulating;  emarginate  at  tip; 
nostrils  large,  placed  in  a  membranous  groove ; 
tarsi  long,  covered  with  small  scales;  toes 
short,  three  in  number;  wings  long  and 
pointed;  tail  broad  and  rounded. 

VIL  ORDER.— WADmo-BiRDS  (Grall«> 

Legs  long  and  slender,  with  lower  part  of  tibi© 
naked ;  bill  often  long  and  more  or  less  slender. 
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1.  Family. — Plovers  (Charadriidse).     Bill  variable 

in  length,  basal  half  soft  and  weak,  apical 
part  hard,  with  culmen  generally  somewhat 
elevated  and  curved  to  tip,  which  is  more  or 
less  pointed;  nasal  groove  deep,  extending 
about  half  the  length  of  the  bill ;  tarsi  more 
or  less  lengthened ;  toes  connected  at  their 
base  by  a  membrane,  hind  toe  small  or 
wanting;  wings  long  and  pointed;  tail 
generally  broad  and  even. 

The  Oyster-catchers  {HcematopodvncB)  have 
the  bill  long,  much  compressed,  and  trun- 
cate. 

2.  Family. — Herons    (Ardeidse).      Bill  long,  more 

or  less  slender,  compressed,  pointed;  long 
much  depressed  and  spatuliform,  long  slen- 
der and  arcuated,  or  short  with  culmen 
curved  to  tip ;  tarsi  long  and  slender ;  toes 
lengthened  and  furnished  with  acute  curved 
claws ;  neck  long  and  slender ;  back  gene- 
rally much  arched ;  wings  usually  rounded ; 
tail  mostly  short  and  even. 

3.  Family. — Snipes  (Scolopacidse).      Bill  more  or 

less  lengthened,  slender,  generally  obtuse, 
straight,  arcuated  or  recurved,  soft  for  a 
considerable  portion  of  its  length;  culmen 
sometimes  curved  at  tip;  upper  mandible 
grooved  to  near  tip,  which  is  sometimes 
dilated;  nostrils  basal,  placed  in  groove; 
tarsi  variable  in  length,  slender;  toes  more 
or  less  connected  by  a  membrane;  wings 
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long  and  pointed ;  tail  generally  short  and 
rounded. 

4.  Family. — ScreamerQ  (Palamedeidae).      BiU  not 

very  long,  rather  slender  with  culmen  to- 
wards tip  somewhat  elevated  and  curved, 
or  stouter  and  the  culmen  elevated  at  base 
and  curved  to  tip  ;  upper  mandible  rather 
prolonged;  nostrils  placed  near  middle  of 
biU ;  tarsi  long,  sometimes  very  stout ;  toes 
very  long  and  armed  with  long,  acute,  and 
straight  or  curved  claws ;  wings  moderate 
and  armed  with  an  acute  or  blunt  spur ;  tail 
generally  short. 

5.  Family. — Rails  (RsAlidsd).  Bill  varying  in  length, 

compressed,  culmen  sometimes  advanced  and 
dilated,  shield-like  on  forehead,  always  more 
or  less  curved  at  tip,  nostrils  placed  in  a 
groove  towards  middle  of  bill ;  toes  long, 
sometimes  margined  on  each  side  by  a  lobed 
dilatation  of  the  skin ;  wings  usually  round- 
ed ;  tail  generally  very  short ;  body  com- 


Vni.  ORDER.— Aquatic  Bikds  (Anaeres). 

Tarsi  generally  short,  feet  webbed ;  plumage  dose 

and  dense. 

1.  Family. — Ducks  (Anatidae).  Bill  covered  by  a 
membrane,  elevated  and  compressed  at  base, 
depressed  towards  tip,  and  often  more  or  less 
dilated ;  tip  of  upper  mandible  furnished 
with  a  nail ;  lateral  margins  ftimished  with 
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lamellar  plates  or  serrated ;  tarsi  generally 
short ;  toes  connected  by  a  membrane,  hind 
toe  free. 

2.  Family. — Divers  (Colymbidae).     Bill  generally 

lengthened,  compressed,  pointed ;  tarsi  much 
compressed  ;  toes  webbed  or  margined  by  a 
lobed  dilatation  of  skin ;  wings  pointed ;  tail 
very  short  or  wanting ;  legs  placed  far  back 
causing  the  bird  to  stand  erect ;  neck  slender, 
and  lengthened. 

3.  Family. — Auka  (AlddsB).    Bill  varying  in  length, 

often  short,  sometimes  greatly  compressed, 
culmen  curved  to  tip,  where  upper  mandible 
is  slightly  prolonged  and  inflexed;  tarsi 
short  and  compressed;  toes  connected  by  a 
web,  hind  toe  generally  wanting;  legs  placed 
£ax  back  compelling  an  erect  position  when 
standing;  tail  feathers  short  and  stiff;  wings 
small  and  pointed,  sometimes  useless  for 
flight;  neck  short  and  thick. 

4.  Family. — Petrels  (ProcellariidsB).      Bill  rather 

long,  straight,  compressed,  deeply  grooved; 
upper  mandible  hooked;  nostrils  tubular; 
tarsi  usually  shorter  than  middle  toe;  toes 
webbed;  wings  long  and  slender. 
o.  Family.  —  Gulls  (Laridse).  Bill  of  moderate 
length,  compressed,  culmen  straight  for  half 
itfi  length,  then  curved  to  tip,  which  is  acute; 
nostrils  lateral,  linear,  placed  about  middle 
of  bill;  tarsi  about  the  length  of  the  middle 
toe ;  toes  connected  by  a  web,  hind  toe  ele» 

o2 
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vated,  sometimes  veiy  small;  claws  curved, 
sometimes  very  acute;  wings  long  and  point- 
ed. The  Skimmers  ( lihynchopi/noe)  have 
lower  mandible  much  longer  than  upper,  and 
both  suddenly  compressed  from  base,  and 
truncate. 
6.  Family.  —  PeHcaris  (Pelecanidee).  Bill  long, 
strong,  pointed  or  hooked,  lateral  margins 
sometimes  serrated;  nostrils  basal;  tarsi 
short;  all  the  four  toes  connected  by  a  mem- 
brane; throat  sometimes  furnished  with  a 
dilatable  pouch ;  wings  long  and  pointed. 


REPTILES. 


The  Reptiles,  though  not  a  very  extensive  group, 
present  numerous  points  of  great  interest  to  the 
observant  naturalist.  Among  them  is  to  be  found 
extreme  diversity  of  external  configuration,  more 
so,  perhaps,  than  in  any  other  class  of  vertebrate  ani- 
mals. They  include,  among  their  varied  forms,  the 
gliding,  hissing  Serpent ;  the  lively,  active  Lizard ;  the 
gigantic  Crocodile ;  and  the  huge,  unwieldy  Turtle. 
Yet  all  these,  though  differing  so  much  from  each 
other  in  outward  appearance,  nevertheless  possess 
a  sufficient  number  of  characters  in  common  as  to 
enable  them  to  be  united  into  one  class.  They  are 
all  cold-blooded  creatures,  and  their  movements  are 
more  sluggish  than  in  either  of  the  preceding  classes; 
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the  size  of  the  brain  and  the  amount  X)i  nervous 
matter  is  proportionally  small,  and  their-  motions 
appear  to  proceed  less  from  a  common  centre.  They 
abomid  more  in  the  warmer  regions  of  the  globe, 
where  they  remain  lively  all  the  year  through,  whik 
in  colder  climes  they  become  torpid  during  the  win- 
ter months.  The  typical  family  of  Reptiles  is  that 
of  Lizards,  in  which  the  essential  characteristics  are 
well  marked,  and  the  iDdividuak  belonging  to  which 
attain  to  a  more  advanced  state  of  development, 
generally  speaking,  than  any  others  of  the  group. 
Many  possess  an  amount  of  beauty  capable  of  arrest- 
ing the  attention  of  any  ordinary  observer,  their 
hues  being  rich  and  varied,  and  their  actions  grace- 
ful and  agile.  Few  exceed  in  these  particulars  the 
handsome  Green  Lizard,  so  abundantly  met  with  in 
the  South  of  Europe,  and  which  may  there  be  seen 
basking  on  sunny  banks,  darting  from  spot  to  spot, 
or  retreating  hastily  under  some  friendly  rock  to 
escape  the  gaze  or  the  grasp  of  some  too  curious 
stranger.  Presenting  a  striking  contrast  to  this,  is 
a  wild,  forbidding-looking  reptile,  aptly  named  by 
Gray  "Moloch  horridua"  which,  with  its  short, 
broad,  dark-coloured  body,  armed  at  all  points  with 
sharp,  bristling  spines,  and  with  an  unshapely  head, 
appears  to  be  the  incarnation  of  some  mischievous 
imp  or  unclean  spirit  The  Skinks,  with  their  curi- 
ously-rounded toes,  the  Blind-Snakes,  with  their 
extremities  concealed  imder  the  skin,  the  limb-less 
Serpents  progressing  on  their  belly,  or  the  strange 
Amphisbaenians,  so  named  from  being  believed  to 
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advance  by  either  end,  also  present  singular  and 
wonderful  gradations.  The  Tortoises,  lacustrine  and 
terrestrial,  with  rounded  bodies  and  more  slug- 
gish motions,  appear,  at  first  sight,  widely  removed 
from  the  more  slender  and  active  creatures  to  which 
we  have  just  alluded;  yet  these,  as  well  as  the  ma- 
rine Turtles  which  propel  themselves  through  the 
water  by  means  of  their  fin-shaped  extremities,  alike 
agree  in  presenting  all  the  essential  characters  of  the 
class.  New-Holland,  so  prolific  in  novel  forms,  sup- 
plies a  Tortoise  (Ghelodina),  whose  long,  swan-like 
neck,  bearing  a  small  head,  with  fierce-looking  eyes, 
almost  carries  us  back  in  fancy  to  those  remote  times 
when  the  somewhat  similarly-constituted  PZestosc&u- 
ni8  moved  through  primeval  waters,  of  which  ani- 
mal this  Australian  species  would  seem  to  be  a  Uving 
representative.  The  Chameleon,  so  renowned  in 
story  and  in  fiable,  is  one  of  the  existing  wonders  of 
this  class,  and  still  condescends  to  exhibit  to  the 
amazed  beholder  its  seemingly  magical  power  of 
changing  its  complexion.  The  origin  of  the  belief 
in  some  of  the  &bulous  creatures  of  antiquity,  as 
the  Dragon  or  the  Basilisk,  may  be  traced  to  forms 
which  prevail  even  in  these  matter-of-fact-days. 
The  latter  name  is  still  retained  by  an  elegant  tro- 
pical Lizard,  which  has,  however,  lost  the  dread 
power  of  its  namesake  of  old,  and  we  still  possess  a 
Flying-Dragon,  which,  though  terrible  no  longer, 
flits  about  with  its  wing-like  appendages  from  tree 
to  tree  among  the  forests  of  the  Indian  Archipelago. 
A  mystical  member  of  this  alliance  is  the  semi- 
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fiibulous  monster  of  our  own  times,  the  celebrated 
SearSerpent,  whose  existence,  though  repudiated  by 
all  sufficiently  learned  to  be  sceptical,  still  forms 
part  of  the  creed  of  honest  Jack-tars  and  other  dwel- 
lers on  the  mighty  deep,  and  which  is  reported  still 
to  pay  an  annual  visit  to  the  Scandinavian  fisher- 
men on  the  shores  of  Norway. 

The  flesh  of  many  reptiles  is  eaten  by  the  inhabi- 
tants of  the  countries  in  which  they  are  foimd,  and 
that  of  the  turtle  forms  a  very  important  item  in  the 
bill  of  fiwe  of  English  epicures.  In  a  really  econo- 
mical point  of  view  they  are  not  of  much  import- 
ance, the  principal  product  which  they  yield  being 
"  Tortoise-shell,"  so  extensively  employed  in  the  arts 
and  manufactures. 

Though  this  class  is  now  far  from  numerous,  yet 
at  one  period  of  the  earth's  history  Reptiles  formed 
its  principal  inhabitants,  and  in  size  exceeded  any- 
thing of  the  kind  now  extant.  Our  ci-ocodiles 
and  boa-constrictors,  the  largest  now  in  existence, 
were  fisur  outvied  by  the  Saurians,  whose  fossil  re- 
mains so  abound  in  the  lias  and  oolitic  formations, 
among  which  the  Megaloaaurua  and  Ichthyosaurus 
may  be  noted  for  their  almost  colossal  proportions  ; 
while  the  Pleaiosaurua,  with  its  elongated  neck,  is 
no  less  remarkable  for  its  singular  fish-like  contour. 
Among  the  terrestrial  species  of  that  era  were  the 
gigantic  Iguanodon,  and  a  strange,  flying  Lizard, 
named  the  Pterodactylus,  which,  with  expanded 
wings.  Bat-like,  flitted  through  the  air. 

All  true  ReptUes  are  air-breathing,  and  respire  by 
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-neans  of  lungs,  to  which  rule  those  which  are 
aquatic  form  no  exception,  as  they  must  obtain 
rheir  supply  of  fresh  atmospheric  air  by  coming  to 
the  sur&ce  of  the  water.  As  £ar  as  regards  man  the 
majority  are  harmless,  though  some,  as  the  Croco- 
diles and  Alligators,  will  occasionally  attack  him ;  and 
others,  as  the  venomous  Serpents,  are  justly  feared, 
from  the  deadly  nature  of  the  secretion  from  their 
poison  glands. 

In  the  following  list,  the  arrangement  followed  is 
that  given  by  Dr.  Gray  in  his  Catalogues  of  the  Rep- 
tiles of  the  British  Museum,  which  seems  to  be  at 
once  a  convenient  one,  and  also  adapted  to  the  pre- 
sent extent  of  our  knowledge.  The  descriptions 
therefore  of  the  orders  and  families,  have  been  chiefly 
condensed  from  these  valuable  works. 

Ill  CLASS.- REPTILES  (ReptiUa). 

Air-breathing;  cold-blooded;  skeleton  bony ;  in- 
tegument clothed  with  homy  plates,  or  imbricated 
scales,  which  are  covered  with  a  thin  and  often  de- 
ciduous epidermis ;  lungs  cellular  ;  heart  trilo- 
cular ;  no  transformation  after  birth ;  reproduction 
oviparous.* 

I.  SUB-CLASS.— ScALY-'REPTiLEa  (Squamata). 

Body  covered  with  overlapping  scales ;  skuU 
formed  of  separate  bones ;  tongue  free,  elongate, 
nicked  at  tip,  often  extensile ;   vent  a  cross  slit ; 

*  With  some  exoeptionB,  as  in  the  case  of  the  '*  Viviparous  li- 
zard "  (Zootoca  vivipara)  of  our  own  countiy. 
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generative  organs  bifid;  oviparous,  rarely  ovovivipa- 
rons ;  eggs  when  deposited  with  a  more  or  less  co- 
riaceous shell 

I.  ORDER— Lizards  (Sauria). 
Mouth  not  dilatable ;  jaws  toothed ;  lower  jaw- 
bones united  in  front  by  a  bony  suture  ;  eyes  gene- 
rally with  distinct  eyelids ;  drum  of  ear  generally 
distinct,  exposed ;  Umbs  4,  distinct,  rarely  rudimen- 
tary ;  toes  clawed  ;  body  elongate,  rounded,  co- 
vered with  imbricated  or  granular  scales  ;  tail  elon- 
gate, tapering,  rarely  prehensile,  generally  covered 
with  whorls  of  scales ;  eggs  with  hard  skin. 

I.   SUB'ORDER. — SLENBEBrTONGUED  LiZABDS 

(Leptoglossata). 

Tongue  flat,  elongate,  and  bifid. 

1.  TRIER — Cyclosaurians  (Cyclosauria). 

Scales  of  belly  square,  in  cross  bands;  of  back  and 
tail  rhombic  and  imbricate,  or  circular  and  sub-gra- 
nular, in  cross-rings ;  of  sides  generally  granular ; 
tongue  elongate,  flattened,  base  sometimes  sheathed, 
generally  free,  with  two  elongate,  cylindrical,  homy 
tips ;  tail  elongate,  with  whorls  of  scales,  generally 
conical,  tapering,  sometimes  compressed,  with  two 
elevated  crests  above. 

A.  Head  with  smaU  many-sided  shields.    Tongue 
shecUhed  at  base.    Sides  flattish,  grojiular. 

1.  Family. — Monitors  (Monitoridae).  Head-shields 
minute,  flattish,  polygonal;  tongue  retrac- 
tile ;    scales  small,  roundish,  in  cross  rings, 

d5 
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those  of  sides  like  those  of  back.  Legs  4, 
strong.  Toes  5-5,  compressed,  unequal. — 
Thighs  poreless. 

2.  Family. — Ccdtetepona  (Helodermidae).     Head  de- 

pressed ;  head-shields  many-sided,  convex ; 
muzzle  rounded ;  femoral  pores  none ;  scales 
of  back  and  sides  oblong,  6-sided,  very  convex ; 
of  belly  oblong,  rather  convex;  tail  round,  with 
oblong  convex  scales  above,  and  flat,  elon- 
gate, thin  plates  beneath;  legs  4,  strong; 
toes  5-5,  cuiTed. 

B.  Head  with  large,  regular  shielda.   Tongue  mostly 
free  at  base. 

3.  Family. — Teguexins  (Teidae).     Head  pyramidi- 

cal:  shields  regular,  many-sided  ;  teeth  solid, 
rooted ;  tongue  jfree,  elongate,  flat ;  scales  of 
back  granular  or  keeled,  rhombic  ;  sides  flat, 
scales  small,  granular ;  throat  scaly,  with  a 
double  collar. 

4.  Family. — Lizards-proper  {hsjceriiAdd).  Headpyra- 

midical;  shields  regular,  many-sided;  throat 
scaly,  often  with  a  cross  fold  in  front,  and  a 
collar  of  larger  scales  behind ;  tongue  elon- 
gate, flat,  long-forked  ;  teeth  hollow,  rooted ; 
scales  granular  or  rhombic,  keeled;  sides 
flat,  scales  small,  granular. 

5.  Family. — Cordyles  (Zonuridae).    Head  pyramidal 

or  depressed;  shields  regular,  many-sided; 
tongue  flat,  nicked  at  tip ;  scales  of  back 
and  tail  large,  rhombic ;  sides  with  a  distinct 
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longitudinal  fold,  with  small  granular  scales; 
ears  distinct ;  eyes  with  two  valvular  lids ; 
limbs  4,  strong,  rarely  wanting,  or  hid 
under  skin. 

6.  Family. — Short-legged  Lizards  (Brachypodidse). 

Head-shields  regular,  many-sided;  temples 
shielded. — ^Tongue  squamose,  with  two  small 
pointed-tips ;  palate  toothless ;  nostrils  late- 
ral; eyelid  distinct;  ears  hidden  ;  limbs  4, 
rudimentary;  femoral  pores  none;  body  elon- 
gate, cylindrical  ;  lateral  fold  indistinct ; 
scales  of  back  and  tail  4  or  6-sided,  imbri- 
cate, in  cross  bands, — of  belly  square. 

7.  Family. — Argaliaa  (Argaliidse).     Head-shields 

regular  ;  cheeks,  eyelids,  and  eye-brows 
shielded ;  lower  eyelid  scaly,  opaque ;  nos- 
trils lateral,  anterior  ;  body  subcylindrical ; 
sides  rounded,  smooth;  scales  in  thin,  smooth, 
imbedded,  transverse  series,  scarcely  overlap- 
ping ;  of  back,  sides,  and  tail  4-sided,  longer 
than  broad,  in  alternating  series, — of  belly  and 
under  side  of  tail  in  longitudinal  series, — of 
limbs  oblong;  limbs  rather  short,  strong; 
femoral  pores  distinct,  numerous ;  claws 
short,  compressed ;  tail  cylindrical,  tapering. 
8.  Family.  —  Anadids  (Anadiidae).  Head-shields 
regular,  many-sided  ;  ears  distinct ;  eyelids 
distinct ;  scales  of  back  and  sides  squarish, 
6-sided,  thin,  smooth,  imbedded,  in  alternat- 
ing cross  rings,  of  beUy  4-sided,  of  tail  4- 
sided,  in  rings,  one  behind  another,  forming 
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longitudinal  series  ;  sides  rounded ;  scales 
of  throat  square ;  toes  5-5^  unequal,  clawed ; 
nostrils  in  facial  ridge ;  temples  shielded  ; 
femoral  pores  numerous. 

9.  Family. — Iphisas  (Iphisidae).     Head  and  chin 

shielded ;  ear  open,  circular ;  sides  rounded  ; 
scales  of  back,  belly,  nape,  and  throat  smooth, 
broad,  6-sided,  transverse,  forming  a  single 
series  on  each  side  of  tail,  narrow,  lanceolate, 
elongate,  regularly  keeled,  in  rings  alternat- 
ing with  each  other. 

10.  —  Chvrocoles   (Heterodactylidse).     Head-shields 

regular,  many-sided ;  tongue  scaly  ;  palate 
toothless ;  nostrils  lateral ;  eyelids  distinct^ 
lower  transparent ;  collar  double ;  ears  hid- 
den ;  body  and  tail  elongate,  subcylindrical ; 
scales  of  back,  sides,  and  tail  slender,  6- 
sided,  lanceolate,  keeled,  imbricate,  in  regular 
rings,  those  of  neighbouring  rings  alternating 
with  each  other,  of  belly  square,  smooth,  im- 
bricate, in  longitudinal  series ;  legs  4,  short ; 
femoral  pores  numerous,  in  the  centre  of  a  scale. 

11.  Family. — Ming-taUed  Lizards  (Cercosauridse). 

Head-shields  many-sided;  upper  eyelids  very 
short ;  ears  distinct ;  collar  rather  distinct ; 
body  subcylindrical;  sides  rounded;  scales  of 
back,  sides,  and  upper  part  of  tail  ringed, 
large,  keeled,  in  longitudinal  series ;  of  belly 
and  tail  beneath  flat,  square ;  legs  4,  mode- 
9  rate ;   toes  5-5,   unequal,  smooth  beneath ; 

tail  rounded. 
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12.  Family. — Angume-Lizards  (ChamsesauridaB). 

Headnshields  many-sided ;  tongue  nicked ; 
palate  toothless ;  temple  scaly  ;  eyelids  dis- 
tinct, lower  scaly ;  body  subcylindrical,  elon- 
gate, all  except  head  covered  with  rings  of 
elongate  keeled  scales  in  longitudinal  series ; 
limbs  rudimentary ;  ears  distinct ;  no  lateral 
groove. 

2.  TRIBK — Geissosaubians  (Geissosauria). 

Scales  of  belly,  back,  and  sides  rounded,  quincun- 
dal,  imbricate ;  sides  rounded,  with  scales  like  those 
of  back ;  tongue  narrow,  short,  flat,  and  slightly 
nicked;  head  with  regular  many-sided  shields ;  neck 
not  contracted ;  body  fusiform  or  sub-cylindrical ; 
piSBanal  pores  mostly  none. 

A.  Eye8  distinct,  exposed;  eyelid  rudime7ita/ry ; 
head  conical. 

13.  Family. — Oape-eyed  ShirUca  (Gjrmnophthalmi- 

dse).  Body  fusiform ;  ears  distinct ;  eyelid 
circular,  immoveable;  nostrils  lateral  in  a 
nasal  shield;  teeth  conical,  simple;  palate 
toothless ;  tongue  scaly,  nicked  ;  limbs  4, 
weak,  unequal ;  femoral  pores  none. 

14.  Family. — Pygopodea  (PygopodidaB).    Body  cy- 

lindrical, elongate  ;  ears  distinct ;  eyelid  im- 
moveable, scaly ;  head  pyramidical,  shielded  ; 
nostrils  oblong;  teeth  conical,  simple,  palate 
toothless ;  tongue  flat,  scaly  in  front,  velvety 
behind,  nicked ;   ventral  shields  in  2  or  4 
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series ;  tail  with  a  central  series  of  larger 
shields ;  limbs  2,  posterior,  rudimentary. 
16.  Family. — Aprasias  (Aprasiidae).  Body  and  tail 
cylindrical,  tapering ;  ears  hidden ;  nostrils 
small ;  head  small,  half-<;onie,  shielded;  muzzle 
rather  produced ;  eyelids  edged  with  small 
scales  ;  pupil  round  ;  scales  of  back  and  belly 
hexagonal ;  limbs  none  ;  praeanal  pores  none. 

16.  Family.  —  Scaly-cheeked   Liza/rda   (Lialisidae). 

Body  elongated,  sub-cylindrical ;  head  elon- 
gated, depressed ;  head-shields  subimbricate, 
scale-like;  cheeks  scaly,  muzzle  flattened; 
eyelid  scaly,  pupil  elliptical,  erect;  ears  dis- 
tinct; scales  oval,  smooth,  imbricate;  belly 
with  2,  tail  with  1  series  of  large  shields; 
limbs  2,  posterior,  short;  series  of  praeanal 
pores  in  firont  edge  of  a  scale. 
B.  Eyes  distinct;  eyelids  dlstvact,  valvular;  head 
conical. 

17.  Family. — Skinka   (Scincidae).     Body  fiisiform, 

or  sub -cylindrical;  head  sub-quadrangular, 
shielded;  nostrils  lateral;  rostral  plate  mode- 
rate, triangular;  limbs  4,  more  or  less  strong, 
sometimes  hidden;  femoral  pores  none. 

18.  Family. — Snake-Lizards  (Ophiomoridae).   Body 

cylindrical,  elongate;  head  shielded,  muzzle 
rather  produced ;  nostrils  lateral ;  teeth 
straight,  conical,  blunt;  palate  not  toothless; 
tongue  flat,  scaly,  feebly  nicked;  ears  hidden; 
rostral  moderate,  triangular;  limbs  none  ex- 
ternal; scales  smooth,  6-sided. 
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19.  Family. — Sepa  (SepidsB).      Body  fusiform  or 

subcylindrical,  elongate;  tongue  flat,  scaly, 
nicked;  teeth  conical,  simple;  palate  tooth- 
less ;  rostral  rather  large,  square ;  scales 
smooth;  toes  simple,  unequal,  clawed;  tail 
conical,  pointed. 

20.  Family. — Acontiaa  (Acontiidse).     Body  cylin- 

drical; head  small,  shielded;  muzzle  coni- 
cal; upper  eyelid  small  or  wanting;  ears 
very  small  or  hidden;  tongue  scaly,  imbri- 
cate, nicked;  rostral  large,  cup-like;  scales 
smooth;  limbs  4,  very  short,  or  none;  femo- 
ral pores  none 

C.  Eyes  hidden  under  akin. 

21.  Family. — African  Blind-Lizards  (TyphlinidsB). 

Body  and  tail  cylindrical;  head  conical;  chin 
with  a  cup-like  shield ;  rostral  rather  large, 
cup-shaped;  ears  hidden;  scales  smooth,  equal, 
6-sided;  limbs  2,  posterior  undivided,  or  none. 

22.  Family. — Blind-Lizards  (Typhlopidae).     Body 

cylindrical,  sometimes  larger  behind ;  head 
broad,  depressed;  nostrils  lateral;  tongue 
elongate,  flat,  forked;  mouth  small,  lineate, 
inferior;  rostral  elongate;  scales  6-6ided, 
smooth. 

23.  Family,— Rough-Tails  (UTO^eliiAdd),     Body  cy- 

lindrical; head  conical,  compressed;  nostrils 
roundish,  lateral;  tongue  elongate,  flat,  fork- 
ed; eyebrow-shields  none;  rostral  produced, 
erect,  convex;  scales  6-8ided,  smooth;  vent 
with  three  scales  in  front 
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IT.  SUB-ORDER, — ^Thick-tonqued  Lizabds  (Pachy- 


Tongue  thick,  convex,  attached  to  the  gullet  at 
the  baae. 

3.  TRIBK — ^NTcnsAURiANS  (Nyctiaauria). 

Scales  of  belly  small,  rhombic,  imbricate ;  of  back 
and  sides  granular;  tongue  thick,  short,  convex, 
slightly  nicked;  eyes  nocturnal;  eyelids  circular, 
not  connivent;  pupil  linear,  erect;  body  depressed; 
toes  sub-equal,  lamellar  beneatL 

24.  Family. — Oekkoea  (Gekkonidse).  Body  depressed, 

sometimes  fringed  on  the  sides ;  pupil  linear, 
rarely  round;  eyes  nocturnal;  scales  of  belly 
small,  rhombic,  imbricate;  of  back  and  sides 
granular;  feet  for  walking;  toes  generally 
dilated. 

4.  TEIBK — Stbobilosaubiaks  (Strobilosauria). 

Scales  of  belly  small,  rhombic,  imbricate;  of  back 
and  sides,  imbricate;  tongue  thick,  short,  convex, 
slightly  nicked;  eyes  diurnal,  eyelids  valvular,  pupil 
round;  feet  for  walking,  toes  unequal,  compressed; 
tail  with  more  or  less  distinct  whorls  of  scales. 

25.  Family. — Igucmas   (Iguanidae).      Body  com- 

pressed, sub-trigonal,  or  depressed;  toes  sim- 
ple or  dilated;  teeth  round  at  root,  dilated 
and  compressed  at  tip,  toothed  on  the  edge, 
placed  along  inner  side  of  jaws,  just  below 
the  edge. 
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26.  Family. — Grested-Liza/rda  (DraconicUe).    Body 

compressed;  tongue  short,  depressed,  apex 
entire,  or  slightly  nicked;  eyelids  connivent; 
feet  for  walking;  thumb  anterior  and  inter- 
nal; great  toe  of  hind  foot  occupies  same 
position;  teeth  on  edge  of  jaw-bones;  live  in 
trees. 

27.  Family. — Spmous-Liza/rds  (Agamidae).     Body 

depressed;  tongue  short,  depressed;  eyelids 
valvular;  scales  of  back  imbricate;  throat 
with  a  cross  fold;  toes  free,  unequal ;  terres- 
trial. 

5.  TBIBK — ^Dendbosaurians  (Dendrosauria). 

Scales  of  belly,  sides,  and  back,  granular;  tongue 
elongate,  sub-cylindrical,  worm-like,  very  exsertile; 
eyes  globular,  very  mobile,  with  a  small,  central, 
round  opening;  toes  equal,  united  into  two  opposing 
groups;  ears  hidden. 

25.  Family. — Chamdeons  (ChamaeleonidsB).     Body 
compressed;  scales  generally  granular;   tail 
prehensile;  teeth  implanted  on  edge  of  jaw- 
bones; males  distinguished  by  thickness  of 
base  of  tail ;  slow-moving  animals. 
The  arrangement  of  the  toes  of  the  Chamelions 
into  two  opposing  groups  is  beautifully  adapted  to 
their  habits,  enabling  them  to  take  a  firm  hold  of 
what  they  crawl  along,  and  almost  quite  to  encircle 
small  branches.     The  division  of  their  toes  is  rather 
singular,  on  the  fore  feet  two  toes  being  external 
and  three  internal,  while  in  the  hind  feet  the  num- 
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bers  are  reversed,  three  being  external  and  two  in- 
ternal, so  that  their  whole  number  of  twenty  toes 
may  be  looked  on  as  arranged  in  four  longitudinal 
series,  each  containing  five. 

II.  ORDER— Serpents  (Ophidia). 

Mouth  dilatable ;  facial  bones  moveable ;  jaws 
toothed ;  lower  jaw  bones  united  by  ligaments  in 
in  front ;  eyes  without  eyelids ;  external  ears  none  ; 
tongue  very  long,  retractile  into  a  sheath  at  its  base, 
apex  forked,  very  long,  slender,  tapering;  limbs  none, 
or  only  rudimentary ;  one  lung  very  large,  the  other 
very  small  or  rudimentary. 

I.  SUB-ORDER, — Yenomous-Serpents  (Yiperina). 

Jaws  weak,  upper  one  toothless,  with  distinct  poi- 
son-fangs in  front,  lower  toothed ;  head  large  behind ; 
crown  with  scales,  rarely  with  shields;  hinder  limbs 
not  developed  ;  eyes  lateral ;  nostrils  apical,  lateraL 

1.  Family. — Rattle-SnaJces  (Crotalidae).    Face  with 

a  large  pit  on  each  side,  between  eye  and 
nostril ;  crown  covered  with  scales  or  small 
shields ;  upper  jaw  with  long  fangs ;  belly- 
shields  broad,  band-like  ;  anal  spurs  none; 
viviparous. 

2.  Family. — Vipers  (Viparidse).    Face  without  sub- 

orbital pits ;  rostral  shields  broad,  band-like ; 
scales  mostly  keeled ;  tail  short,  tapering. 

11.  SUB-ORDER.— Watebt^ekpests  (Hydrma). 
Jaws  strong,  toothed ;  fangs  moderate,  intermixed 
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with  maxillary  teeth;  eyes  and  nostrils  superior; 

pupils  small,  round;  hind-limbs  not  developed;  ven- 

tral  shields  narrow,  hexagonal,  or  band-like.     Live 

in  water. 

8.  Family. — Salt-Water  Serpents  (Hydrophidse). 
Head  usually  small,  with  shields  or  scales ; 
belly  keeled,  with  two  rows  of  small  scale-like 
shields,  often  united  together;  nostrils  val- 
vular; tail  mostly  broad,  compressed ;  colours 
chiefly  green  or  yellow.  Can  Uve  only  for 
a  short  time  out  of  water.  Live  in  the  sea 
or  in  salt  lakes.  Venomous. 
The  genus  "  Acfirocordus"  is  included  with  this 
&mily  by  Gray,  but  its  tail  is  conical  It 
inhabits  rivers,  and  in  Manilla  and  Java^ 
is  considered  by  the  inhabitants  as  quite 
innocuous. 

4.  Family.  —  FhitnaiUe'SerperUs  (Homalopsidsp), 
Belly  rounded,  with  more  or  less  broad  band- 
like shields  ;  head  moderate,  often  depressed, 
mostly  shielded ;  taU  conical,  tapering ;  eyes 
and  nostrils  small ;  colours  mostly  sombre. 
Inhabit  rivers  and  ponds. 

m  ^Cr5.05i)^i?.— Harmless-Serpents  (Colubrina). 

Jaws  strong,  both  toothed ;  no  poison-fangs ;  head 
moderate  or  indistinct ;  crown  at  times  with  regular 
shields  ;  tongue  very  extensible. 
6.  Family. — Boas  (Boidae).    Hinder-limbs  rudimen- 
tary, spur-like ;  nostrils  lateral ;  eyes  lateral, 
pupils  oblong ;  ventral-shields  narrow,  trans- 
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verse,  band-like,*  often  6-8ided ;  tail  short, 
conical,  generally  prehensUa  Live  in  marshy 
places. 

6.  ¥jLMiLY.'--Serpe7it8'proper   (Colubridse).      Vent 

without  spur-like  feet ;  head  usually  shielded ; 
belly  with  broad  band-like  shields;  nostrils 
apical,  lateral,  open;  tail  conical,  tapering. 
Live  chiefly  in  dry  places. 

7.  Family. — Crovm- Serpents  (Coronellidse).     Size 

moderate  or  small ;  body  compressed,  often 
angular ;  scales  generally  smooth,  temporal- 
scales  large ;  tail  conical,  rather  long.  In- 
habit dry  or  humid  regions. 

8.  Family. — Short-Headed  Serpents  (Oligodontidae). 

Size  small ;  head  short,  narrow,  obtuse  ;  pala- 
tine teeth  wanting ;  colours  mostly  bright. 

9.  Family.  —  Wood-Serpents    (Herpetodryadidae). 

Form  slender;  head  elongate;  tail  much 
lengthened ;  mouth  very  wide  ;  scales  small, 
partly  carinated,  in  oblique  seriea  Colours 
chiefly  green.     Live  in  woods. 

10.  Family. — Tree-Serpents  (Dendrophidae).   Form 

elongated;  trunk  compressed;  tail  slender, 
in  some  angular;  head  small,  not  broader 
than  body ;  pupils  mostly  orbicular ;  colours 
generally  vivid. 

11.  Family. — Forest-Serpents  (Dipsadidae).    Body 

somewhat  lengthened,  vigorous,  compressed ; 
head  thick,  obtuse,  broader  than  body;  pupils 
often  vertical;  row  of  scales  along  spine 
larger  than  those  of  sides. 
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11.  SUB-CLASS. — Shielded-Eeftiles  (Cataphracta). 

Body  covered  with  square  imbedded  plates, 
generally  forming  a  dorsal  and  a  ventral  shield; 
bones  of  skull  thick,  united  into  a  hard  mass ;  tongue 
short,  affixed  to  mouth,  scarcely  exsertible;  jaws 
united  into  a  solid  mass ;  mouth  not  dilatable ;  vent 
round  or  linear,  plaited ;  oviparous ;  egg  with  a  hard 
shelL 

I.  OEDER — Chelonianb  (Chelonia). 

Body  short,  depressed,  enclosed  in  a  case,  formed 
by  two  shields  united  at  their  margins  ;  jaws  tooth- 
less ;  upper  biU  covers  lower  like  a  box ;  eyes  with 
distinct  eyelids;  drum  of  ear  visible;  legs  short, 
thick ;  tail  conical ;  vent  circular. 

1.  FAMJLY.'-LaTid'Tortoises  (Testudinidae).    Head 

ovate,  shielded ;  jaws  naked ;  nostrils  apical ; 
neck  retractile ;  feet  short,  club-shaped;  claws 
5-4,  or  4-4,  blunt;  shell  very  solid,  thick, 
ovate ;  tail  short,  thick ;  slow  moving. 

2.  Family.  —  Ri/oer-Tortoisea   (Emydidse).      Head 

rather  depressed ;  jaws  naked;  nobtrils  apical, 
small ;  feet  depressed,  palmate ;  toes  5-5,  or 
4-4,  mostly  webbed  to  the  claws ;  claws  sharp ; 
tail  conical,  shielded  beneath ;  thorax  gene- 
rally depressed;  pelvis  united  to  vertebrae 
only ;  sternal  shields  11  or  12 ;  egg  oblong, 
white  ;  carnivorous  ;  rapid. 

3.  Family.  —  Long-mecked  Tortoises  (Chelydid©). 

Head  much  depressed,  broad ;  nostrils  elon- 
gate, tubular;  eyes  superior;  jaws  homy; 
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neck  long,  broad,  contractile ;  feet  webbed ; 
toes  5-5  ;  claws  5-5,  5-4,  or  4-4,  elongate, 
acute ;  shell  depressed ;  pelvis  attached  to 
vertebrae  and  sternum  ;  sternal  shields  13. 

4.  Family.  —  Soft-Tortoises    (Trionycidse).     Head 

flattened,  ovate  ;  eyes  small,  superior ;  jaws 
homy,  with  dependant  fleshy  lips  ;  nostrils 
elongated  into  a  thin  cylindrical  trunk ;  neck 
long,  contractile ;  feet  palmate,  short,  strong; 
toes  5-5,  short,  expanded,  webbed  ;  two  outer 
clawless ;  claws  3-3,  acute ;  tail  short,  conical, 
simple  ;  bones  covered  with  a  soft  skin  with 
a  flexible  margin ;  pelvis  attached  to  verte- 
brae ;  eggs  spherical. 

5.  Family. — Turtles  (Cheloniidae).     Head  globose, 

shielded ;  nostrils  rather  tubular  ;  jaws 
homy,  naked ;  neck  short,  sub-retractile  ; 
feet  very  long,  not  retractile,  compressed,  fin- 
shaped  ;  toes  depressed,  with  flat  claws  ;  tail 
short,  thick ;  shell  low,  cordate,  with  a  de- 
fined bony  margin. 

II.  OEDEE. — Emydosaurians  (Emydosauria). 

Head  large,  covered  with  a  thin  skin ;  ears  linear; 
gape  wide ;  tongue  short ;  jaws  with  a  single  series 
of  conical  teeth ;  nostrils  small,  anterior ;  eyes  small; 
body  ftisiform,  covered  with  square  bony  plates  in 
longitudinal  lines  ;  limbs  4,  fi:ee  ;  tail  compressed 
vent  linear,  longitudinal. 
1.  Family. — Gavials  (Gavialidse).  Muzzle  very  long, 
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slender,  sub-cylindrical ;  teeth  nearly  equal ; 
feet  webbed.     Old  World. 

2.  Family. — Crocodiles  (Crocodilidse).    Body  fusi- 

form ;  muzzle  oblong,  depressed ;  teeth  un- 
equal; lower  canines  fit  into  notches  in  edge  of 
upper  jaw  ;  feet  webbed.    Old  World  chiefly. 

3.  Family  —  Alligators    (Alligatoridse).      Muzzle 

broad,  obtuse ;  teeth  unequal ;  lower  canines 
fit  into  a  pit  in  edge  of  upper  jaw;  feet 
scarcely  webbed.    New  World. 

ni  OEDER — ^Amphisbjenians  (Amphisbaenia). 

Body  elongate,  cylindrical,  naked,  with  square 
imbedded  plates  in  cross  rings ;  tail  short,  conti- 
nuous, blunt ;  tongue  flat,  not  sheathed,  nicked ; 
eyes  small,  hidden ;  eyelids  none ;  ears  hidden ; 
mouth  small;  jaws  not  extensile;  feet  none,  or 
rarely  in  jGront ;  skull  very  solid ;  vent  rather  trans- 
versely plaited. 

1.  Family. — Trigonophes  (Trigonophidae).     Teeth 

on  edge  of  jaws,  nearly  united  at  base,  un- 
equal, conical,  rather  compressed  ;  nostrils 
lateral,  small,  oval ;  prseanal  pores  none ;  limbs 
none. 

2.  Family.  —  Double  -  Walkers    (AmphisbaenidsB). 

Teeth  on  inner  side  of  jaws,  conical,  simple, 
pointed ;  nostrils  lateral,  small ;  nape  with  a 
longitudinal  groove ;  limbs  none ;  prsBanal 
pores  distinct ;  tail  short. 

3.  Family.  —  Lepidostemons      (Lepidostemid©). 

Teeth  on  inner  side  of  jaws,  conical,  simple, 
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pointed ;  nostrils  lateral,  small,  inferior ;  chest 
covered  with  large  and  diflFerently  shaped 
shields  from  rest  of  body ;  limbs  none ;  prae- 
anal  pores  none ;  tail  short,  truncate. 
4.  Family. — Chirotes  (Chirotidae).  Teeth  on  inner 
edge  of  jaws,  conical,  recurved,  simple,  point- 
ed, unequal,  separate;  Umbs  2,  anterior, ^hort, 
weak  ;  toes  6,  sub-equal,  one  clawless  ;  prse- 
anal  pores  distinct ;  tail  short,  cylindrical 


AMPHIBIANS. 

Until  a  recent  period  Amphibians  were,  by  syste- 
matic writers,  included  under  the  head  of  Reptiles, 
constituting  the  Linnaean  order  of  Batrachians;  but 
a  more  careful  and  attentive  study  of  their  develop- 
ment and  structure,  led  to  their  being  established  as 
a  separate  clasa*  To  the  popular  mind  most  of  the 
members  of  this  tribe  are  objects  of  the  greatest  ab- 
horrence, whereby  many  an  unfortunate  toad  has 
been  sacrificed  at  the  shrine  of  vulgar  prejudice.  For- 
merly they  were  subjects  of  even  more  intense  de- 
testation, so  much  so  as  to  be  commonly  connected 
with  what  was  then  looked  on  as  a  deadly  crime, 
viz.,  witchcraft ;  and  Shakspere  mentions,  among 
the  contents  of  the  witches'  cauldron,  not  merely  the 
persecuted  toad,  but  likewise 

"  Eye  of  newt,  toe  of  frog." 

Nay,  to  such  an  extent  was  this  belief  carried, 

*  By  LatreiUe.      Vide   ^'Nouvean  Diotiomiaire  d^Histoire  Na- 
turelle,''  Ire.  edition.    1804. 
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that  many  an  ancient  crone,  who,  in  a  blazing  tar- 
barrel,  exfdated  at  once  her  own  ugliness  and  her 
supposed  dealings  with  the  evil  one,  was  held  to 
have  her  fami1ia.r  spirit  near  her,  encased  in  the  out- 
ward form  of  some  hateM  reptile. 

But  to  the  more  enlightened  understanding  of  the 
present  age,  Amphibians,  though  constituting  by  fia,r 
the  smallest  class  of  vertebrate  animals,  have  been 
shewn  to  present  a  vast  number  of  singular  and 
curious  fiwjts  in  their  history,  and  in  their  habits,  so 
as  to  yield  to  none  in  the  interest  they  excite  in  the 
mind  of  the  Zoologist.  The  most  remarkable  point 
connected  with  their  development  is,  that  they  all 
imdergo  transformation  after  birth,  being  in  early 
life  entirely  aquatic,  respiring  by  gills,  and  at  that 
period  in  most  respects  closely  allied  to  fishes; 
while,  after  a  time,  they  throw  aside  their  ichthyic 
characters,  their  gills  disappear,  and  they  come  out 
as  inhabitants  of  dry  land,  breathing  like  all  other 
terrestrians,  by  means  of  lungs.  A  few,  however, 
seem  to  be  so  attached  to  early  habits  as  never  to  be 
able  to  dispense  with  their  gills,  which,  therefore, 
they  retain  for  life,  at  times  more  for  ornament 
than  for  use.  One  individual,  is  named  "Proteus," 
after  his  celebrated  namesake  of  antiquity,  whom  he 
tries  to  imitate  in  a  small  way,  having  the  external 
appearance  of  an  Amphibian,  but  the  manners  of  a 
Fish.  In  the  young,  or  tadpole  state,  they  generally 
have  a  long  tail,  which  in  many,  on  arriving  at 
maturity,  becomes  atrophied  and  finally  disappears. 
Altogether  they  constitute  a  most  interesting  transi- 
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tion  class,  fonmng  an  intermediate,  connecting  link 
between  Fishes  on  the  one  hand,  and  Reptiles  on 
the  other. 

Amphibians  can  hardly  be  said  to  play  an  import- 
ant part  as  far  as  man  is  concerned.  The  legs  of  the 
Edible-Frog  (Rana  esculenta)  are  eaten  in  France, 
where  they  are  reckoned  a  great  delicacy,  fit  only 
for  the  table  of  the  opulent  and  dainty.  In  Mexico, 
another  species,  rejoicing  in  the  almost  unpronounc- 
able  name  of  "  Axolotl,''  is  at  times  an  article  of  food ; 
but  from  their  small  size  and  slight  muscular  deve- 
lopment, they  cannot  afford  much  nourishment 
The  different  viscera  of  the  Toad,  or  at  times  the 
entire  animal  dry  roasted,  and  reduced  to  powder, 
formed  in  the  good  old  times  an  article  of  Materia 
Medica,  ^nd  entered  into  the  composition  of  many  a 
wonderful  nostrum,  and  in  Sir  Kenelm  Digby's 
"Choice  and  Experimented  Receipts  in  Physick  and 
Chirurgery,"  the  calcined  powder  is  ranked  along 
with  the  "  fat  of  a  buck  rabbit,"  "  powdered  cock- 
chaffers,"  &C.,  as  capable  of  performing  wonderful 
cures. 

The  Amphibians  are  here  classified  according  to 
Professor  BeU's  plan,  which  seems  to  form  a  very 
natural  arrangement  In  the  detail  some  of  the 
families  given  may  afterwards  require  to  be  united ; 
but  as  many  of  the  genera  are  yet  but  imperfectly 
understood,  it  has  been  considered  advisable  rather 
to  amplify  the  sub-divisions,  as  more  useful  for 
obtaiDing  a  practical  acquaintance  with  the  class. 
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IV.  CLASS-AMPHIBIANS  (Amphibia). 

Respiration  atmospheric  or  aquatic ;  cold-blooded; 
skeleton  bony ;  skin  naked ;  lungs  cellular ;  heart 
trilocular.  Most  (if  not  all)  undergo  a  transforma- 
tion or  metamorphosis  after  birth;  re-production 
oviparous ;  eggs  with  a  soft  shell 

I  ORDER. — ^Tail-less  AMPmBiANS  (Anoura). 

Body  short,  broad,  depressed ;  feet  wanting  during 
tadpole  state,  afterwards  4,  hinder  ones  longer ; 
tail  before  metamorphosis  long,  compressed,  after- 
wards wanting ;  tympanum  open  or  hid. 

1.  Family. — Frogs  (Rornddd).    Body  tapering;  head 

flat;  hind  legs  extremely  long;  feet  webbed; 
skin  smooth;  teeth  on  upper  jaw  and  palate, 
minute ;  tympanum  open. 

2.  Family. — Toads  (Bufonidae).    Body  bulky;  hind 

legs  slightly  elongated;  skin  covered  with 
warts;  no  teeth;  tympanum  open;  avoid 
water. 

S.  Family. — Palmate-Batrachicms  (Dactylethridse). 
Body  short  or  oval ;  skin  smooth  or  tubercu- 
lated ;  tongue  wanting  or  distinct ;  teeth 
minute  or  partly  absent;  tjrmpanum  hid; 
hind  feet  broadly  palmate;  toes  pointed. 

4.  Family. — Gellriacked  Toads  (Pipidm),  Body  flat- 
tened horizontally ;  head  triangular ;  tongue 
wanting ;  no  teeth ;  skin  granulated ;  tym- 
panum hid.  In  females,  during  fecundation, 
skin  of  back  forms  cells,  in  which  the  eggs 
are  hatched. 

£2 
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11.  OEDER. — GiLL-LUNOED  Amphibians  (Amphipneurta). 

Body  elongate,  naked,  smooth ;  feet  4,  or  2  ante- 
rior only,  rudimentary;  toes  short,  weak ;  tail  com- 
pressed, persistent;  eyes  small;  eyelids  none;  res- 
piration aquatic  by  means  of  persistent  external 
branchiae  co-existing  with  rudimentary  lungs. 

1.  Family. — ProteaTia  (Proteidse).     Legs  4,  weak; 

tail  compressed ;  gill-flaps  distinct ;  gills  large ; 
palatine,  teeth  in  two  long  series  on  front 
edge  of  vomerine  bones. 

2.  Family. — Sirens  (Sirenidae).     Legs  2,  anterior ; 

body  sub-cylindrical;  operculum  none;  gills 
small;  palatine  teeth  in  numerous  cross  series 
on  vomerine  bones. 

IIL  ORDER — Long-tailed  Amphibians  (Urodela). 

Body  elongate;  tail  long,  persistent;  limbs  4, 
weak;  skin  naked,  smooth,  or  warty ;  ears  hidden ; 
respiration  at  first  aquatic  by  external  branchisB, 
afterwards  atmospheric  by  cellular  lungs. 

1.  Family. — Salamanders   (Salamandridae).    Tail 

compressed  or  round  (remains  compressed 
in  aquatic  species)  ;  palatine  teeth  in  two 
diverging  series,  one  on  inner  posterior  edge 
of  each  elongate  palatine  bone;  sphenoid 
toothless ;  females  of  some  viviparous. 

2.  Family. — Smooth^Salamanders  (Molgidae).  Head 

depressed ;  tongue  large;  tail  rounded ;  pala- 
tine teeth  in  two  converging  series  along 
outer  and  posterior  edge  of  each  elongate 
palatine  bone ;  sphenoid  toothless. 
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3.  Family. — Cross-toothed  Sala/ma7ider8(P\ethodon' 
tidae).  Skin  smooth,  rarely  granular ;  pala- 
tine teeth  in  interrupted  cross  series  in  front 
of  palate ;  sphenoid  mostly  toothed. 

lY.  ORDER — Gill-less  Amphibians  (Abranchia). 

Body  elongate,  formed  for  swimming;  legs  4, 
rudimentary;  tail  compressed ;  respiration  by  means 
of  lungs  only ;  branchiae  rudimentary,  internal 

1.  Family.  —  Menopomas  (Protonopsidae).     Body 

depressed;  legs  4,  strong,  fringed  on  sides; 
toes  4  or  5 ;  head  depressed ;  palatine  teeth 
in  a  transverse  arched  series. 

2.  Family. — Amphiumas  (Amphiumidae).     Body 

very  elongate;  head  oblong;  lips  thick;  gape 
small ;  legs  4,  rudimentary ;  neck  with  a 
foramen  on  each  side ;  palatine  teeth  in  two 
longitudinal  diverging  series. 

V.  ORDER. — ^Anouifobm-Amphibians  (Apoda). 

Body  slender,  elongate,  anguifbrm ;  feet  none ; 

tail  almost  wanting ;  branchiae  exist  in  the  young 

state,  disappear  in  the  adult.* 

1.  Family. — Blmd-Newts  (Caedliidae).  Skin  smooth, 
wrinkled,  with  minute  scales ;  head  depressed ; 
eyes  very  small,  mostly  concealed  beneath 
skin;  gill  opening  closed  in  adults. 

♦  Set  Midler  in  Oken's  "Isia**  for  1831,  p.  710,  or  a  translation 
by  Mr.  J.  Hogg,  in  '^  Annals  and  Magazine  of  Natural  History,"  vol. 
m  1841,  p.  854. 
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FISHES. 

Among  the  countless  myriads  of  living  creatures 
which  inhabit  the  boundless  domain  of  waters  on 
our  globe,  none  are  more  extensively  diffused,  or  are 
more  generally  known  to  mankind  than  the  finny 
tribes  which  we  are  now  about  to  consider.  They 
are  found  alike  in  salt  and  in  firesh  water ;  in  the 
former,  whether  it  be  the  vast  ocean,  or  the  more 
restricted  sea,  gulf,  or  inlet;  and  in  the  latter  they 
equally  pervade  lake,  river,  streamlet,  or  pond.  None 
of  their  fellow  inhabitants  of  the  deep  present  greater 
diversity  in  size,  form,  or  general  configuration,  and 
none  more  abound  in  points  interesting  to  the  human 
race.  As  fiilly  two-thirds  of  the  earth's  surface  are 
occupied  by  water,  it  may  be  easily  supposed  that 
fishes  form  considerably  the  largest  division  of  the 
vertebrate  sub-kingdom.  In  the  zoological  scale 
they  stand  lowest  in  the  list  of  vertebrate  animals ; 
that  is  to  say,  that  although  perfect  in  their  own 
day  and  generation,  they  never  attain  to  such  an 
advanced  state  of  general  development  as  those 
classes  which  precede  them.  Their  structure  is 
admirably  adapted  for  residence  in  the  medium  by 
which  they  are  surrounded,  as  their  bodies  are  nearly 
of  the  same  specific  gravity  as  the  element  which 
they  inhabit,  while  their  shape  being  that  which 
offers  the  least  amount  of  resistance,  is  no  less  beau- 
tifully calculated  for  favouring  their  powers  of  mo- 
tion. 

Being  excluded  fi'om  direct  contact  with  atmos- 
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pheric  air,  the  oxygenation  of  their  blood  is  depend- 
ant on  the  air  dissolved  in  the  water,  which  requires 
a  special  adaptation  of  their  breathing  apparatus. 
Accordingly  we  find  that  their  permanent  condition 
resembles  that  which  is  seen  to  exist  in  the  young 
of  the  immediately  preceding  class  of  Amphibians, 
that  is  to  say,  they  respire  throughout  their  life  by 
means  of  aquatic  lungs  or  gills.  By  their  agency 
the  venous  blood  is  exposed  in  a  state  of  minute  sub- 
division to  the  influence  of  streams  of  water,  which 
is  effected  by  the  blood-vessels  leading  to  them  di- 
viding again  and  again  until  they  become  nearly 
microscopic,  in  which  state  they  are  supported  by  a 
thin,  delicate  membrane,  the  whole  being  arranged 
as  a  series  of  plates  or  processes  placed  on  what  are 
named  the  branchial  arches.  In  the  greater  number 
of  fishes  the  water  meant  to  supply  these  vessels 
enters  by  the  mouth,  and,  being  directed  backwards, 
passes  over  them,  and  is  finally  expelled  by  the  gill- 
opening  imder  the  gill-cover  or  operculum.  Fishes 
are  cold-blooded  animals  ;  that  is,  their  temperature 
hardly  exceeds  that  of  the  medium  in  which  they 
live;  yet  to  this  there  are  some  exceptions,  as  in  the 
case  of  the  "  Bonito,""  mentioned  by  Dr.  John  Da- 
vey,  whose  temperature,  he  ascertained,  sui-passed 
that  of  the  surrounding  water  by  nearly  ten  degrees 
of  Fahrenheit.  Their  chief  propelling  power  is  their 
tail,  which  acts  by  alternate  strokes  on  either  side, 
similar  to  the  action  of  an  oar  in  sculling.  It  is 
observed  that  their  swiftness  varies  with  the  form 
of  the  tail ;  that  those  whose  velocity  is  very  great. 
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such  as  the  Mackarel,  have  this  organ  deeply  forked 
and  pointed ;  while  in  the  more  slowly-moving  it  is 
square  or  rounded.  The  projection  backwards  of 
water  through  the  gill-aperture  is  also  believed  to 
have  some  effect  in  assisting  their  forward  progress, 
which  is  also  probably  affected  by  the  movements  of 
their  various  fins.  These  last-named  organs  are 
among  the  most  distinguishing  objects  of  the  class, 
and  mostly  consist  of  thin,  delicate  membranes, 
spread  upon  and  supported  by  filaments  or  rays  of 
more  or  less  power  and  flexibility.  These  may  be 
modified  or  divided  in  various  ways,  but  an  ac- 
quaintance with  their  names  and  situations  is  requi- 
site, as  by  their  differences  families  and  genera  are 
often  separated.  When  complete  they  are  seven  in 
number;  viz.,  one  on  the  back,  named  the  dorsal; 
two  attached  to  the  breast,  the  pectoral;  two  veTv- 
traly  one  on  either  side  of  the  belly;  one  anal,  situ- 
ated along  the  under  surface  of  the  body;  and  one 
caudal,  forming  the  taiL  Of  these  the  pectoral  and 
ventral  fins  may  be  looked  on  as  analogous  to  the 
fore  and  hind  extremities  of  higher  animala  The 
dorsal  fin  was  formerly  considered  as  influencing  the 
perpendicular  position  of  the  fish  in  water,  but  fi'om 
some  experiments  mentioned  by  Yarrell,*  the  idea 
would  seem  to  be  erroneous.  The  bodies  of  the 
greater  number  are  covered  with  scales,  which,  how- 
ever, vary  much  in  their  size,  shape,  and  arrange- 
ment. These  are  attached  by  their  anterior  edge 
being  lefli  firee  posteriorly.     Four  principal  forms  are 

•  2nd  ed.,  vol  i  p.  365. 
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described,  of  which  some  knowledge  is  required,  as 
they  are  frequently  mentioned  in  the  following  classi- 
fication. Agassiz  has  considered  them  of  such  im- 
portance that  he  has  founded  an  arrangement  on 
their  differences,  whereby  fishes  are  divided  into 
four  orders,  named  respectively  Ganoidians,  Placoi- 
dians,  Ctenoidians,  and  Cycloidians.  Ganoid  scales 
are  so  designated  from  their  being  covered  with 
bright  enamel ;  they  are  mostly  thick  and  angular. 
Species  of  this  order  chiefly  belong  to  extinct  forms, 
the  Sturgeons,  and  a  few  others,  being  the  only  living 
representatives.  Placoid  scales  are  composed  of  hard 
osseous  matter,  sometimes  large,  at  other  times  re- 
duced to  small  points,  as  when  they  form  the  prickly 
tubercles  of  the  Skates.  The  third  variety,  ot  Ctenoid, 
derives  its  title  from  having  the  outer  or  posterior 
edge  toothed  like  a  comb.  It  is  found  occasionally 
in  fossil  genera,  and  is  abundantly  numerous  among 
the  Perches  and  other  allied  families.  The  last,  or 
Cycloid,  is  that  which  is  most  characteristic  of  the 
fish  of  the  present  era,  and  is  composed  of  smooth 
rounded  layers  of  homy  matter,  entire  at  the  mar- 
gins. 

The  external  configuration  of  fishes  is  extremely 
diversified.  The  most  usual  appearance  is  that  of  a 
cylindrical  body,  more  or  less  pointed  at  the  extre- 
mities. Others,  as  the  common  Cod,  are  broader 
anteriorly,  and  taper  towards  the  tail  Some  are 
short  and  broad,  as  the  Chastodons  ;  others,  as  the 
Eels,  long  and  narrow.  Some  present  a  considerable 
thickness  of  body,  as  the  Salmons ;  while  others,  like 

£  5 
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the  Dealfish,  are  excessively  thin.  The  mouth  may 
be  enormous  as  in  the  Fishing-Frog,  or  small,  as  in 
the  File-Fishes ;  it  may  be  situated  beneath  as  in 
the  Rays,  or  at  the  end  of  a  long  tube  as  in  the 
Trumpet-Fish.  Their  teeth  may  be  large,  sharp,  and 
numerous,  as  in  the  hungry  Sharks ;  or  they  maybe 
perfectly  toothless.  They  may  carry  about  with 
them  long,  gracefully  waving  rajrs,  as  the  Gemmeous- 
Dragonet ;  be  variously  ornamented  with  leaf-like 
growths  like  the  Phyllopteryx ;  or  be  armed  at  all 
points  with  sharp  spines  as  the  Diodona  Their 
exteriors  may  be  hard  and  resisting,  as  those  of 
the  well-named  Trunk-fishes ;  or  soft  and  gelatinous, 
like  the  Lancelet  or  Myxine.  Their  nose  may,  as  in 
some  Breams,  be  snub,  and  not  even  so  long  as  their 
chin ;  it  may  confer  an  air  of  impudence  as  in  the 
Lesser- Wee ver;  be  a  regular  beak  as  in  the  Sea- 
Snipe  ;  or  be  80  prolonged  like  that  of  the  Sword- 
Fish,  as  to  make  its  possessor  formidable  even  to  the 
mighty  Leviathan  of  the  deep. 

The  eyes  of  fishes  have  been  formed  more  to  allow 
of  ample  power  within  a  limited  distance,  than  for 
extensive  range  of  vision.  In  structure  they  vary 
fi:om  the  simple  eye-speck  of  the  Awblyopais  to  the 
singularly  firamed  organ  of  the  Anableps,  They  are 
most  commonly  situated  one  on  either  side  of  the 
head,  but  are  sometimes  brought  more  forwarda 
They  may  be  fiax  apart,  as  in  the  Hammer-headed 
Shark;  be  situated  superiorly  as  in  the  star-gazing 
Urano8C<ypu8;  or,  as  in  the  Flounders  and  Skates, 
be  placed  both  on  one  side  of  the  head. 
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One  striking  internal  peculiarity  of  fishes  must 
here  be  noted,  viz.,  the  possession  of  a  swimming- 
bladder,  or  "sound,"  as  it  is  popularly  termed.  This 
organ,  which  is  generally  situated  in  the  abdomen, 
laying  close  to  the  under  surface  of  the  back-bone, 
is,  from  various  anatomical  and  physiological  char- 
acters, which  need  not  here  be  more  than  alluded  to, 
considered  to  represent  the  lungs  of  air-breathing 
animala  It  is  found  to  exist  in  about  three-fourths 
of  the  total  amount  of  species,  and  is  believed  to  be 
connected  with  their  amount  of  buoyancy,  as  the 
greater  number  of  those  which  do  not  possess  it  are 
ground  fisL  It  is  not  found  in  the  Sharks,  as  it 
might  interfere  with  their  power  of  turning  on  their 
side  previously  to  seizing  their  prey.  In  a  few  it  is 
thought  to  be  subservient  to  the  production  of  sound. 

Among  fishes  remarkable  for  peculiar  individual 
properties,  may  be  mentioned  the  Flying-Fishes, 
which,  by  means  of  their  extended  pectoral  fins  are 
enabled  to^take  flights,  or  leaps  out  of  the  water ;  and 
which,  while  so  engaged,  form  one  of  the  strange 
sights  of  tropical  seas.  The  Pegrcwi,  or  Flying  Sea- 
Horses,  also  at  times  appear  above  the  surface.  There 
are  likewise  wandering  Fishes,  which,  imbued  per- 
haps, with  a  strong  spirit  of  curiosity,  like  the 
"Tree-Climber"'  (Anabas  testudineus),  set  out  on 
their  travels,  leaving  their  native  element,  and  pre- 
senting the  singular  sight  of  "fish  out  of  water/' 
Some  fishes,  as  the  Gurnards,  are  known  to  utter 
strange  sounds.  A  species  of  Pogortias,  named  the 
the  "Organ,''  or  "Drum-fish,"   mentioned  in  the 
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"Account  of  the  Voyage  of  the  'Samarang/"*  aa- 
sembles  in  numbers,  and  holds  a  kind  of  "  solemn 
aquatic  concert ;"  and  lastly,  the  electric  fishes,  such 
as  the  Torpedo  and  Oymnotv^,  resent  the  rude  in- 
terference of  strangers  in  a  very  unpleasant  manner. 
Fish  are  very  important  in  an  economical  and 
commercial  point  of  view,  and  are  taken  in  great 
numbers  for  the  sake  of  the  food  and  other  products 
they  afford.  Fisheries  are  encouraged  and  protected 
by  all  enlightened  governments  ;  and  in  our  coun- 
try, those  more  especially  of  the  Cod,  Ling,  Coalfish, 
Torsk,  Herring,  Pilchard,  Salmon,  and  Mackarel, 
afford  employment  to  many  thousands.  The  oil 
afforded  by  their  livers  is  used  for  light  by  many 
northern  races,  and  in  Britain  is  also  similarly  em- 
ployed in  places  along  the  sea-coast  Of  late,  that 
jdelded  by  the  Cod,  Haddock,  and  Skate  has  been 
extensively  administered  as  a  medicinal  agent  in 
consumption,  with  wonderful  results. 

It  is  not,  however,  only  in  modem  times  or  among 
civilized  nations  that  fishes  are  sought  after  and 
prized ;  as  food  they  have  been  in  use  from  the  ear- 
liest times.  Whole  tribes  have  been  recorded  by 
Pliny,  Strabo,  and  other  ancient  writers,  as  Ichthy- 
ophagi,  or  fish-«aters ;  and  among  the  most  savage 
people,  rude  hooks  and  other  implements  for  their 
capture  are  in  constant  employment.  The  spawn- 
ing season  varies  in  different  speciea  Previous  to  it^ 
some  migrate  from  fresh  to  salt  water,  others  from 
salt  to  fresh,  in  their  endeavours  to  attain  which 

*  Adama'  Nat.  Hist,  of  the  Voyage  of  H.  M.  S.  "  Samarang,"  p.  269. 
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many  will  encounter  and  overcome  apparently  in- 
surmountable obstacles.  In  ascending  streams,  Sal- 
mon and  Trout  take  often  wonderful  leaps,  clearing 
thereby  small  rapids  and  &lls.  The  former  species 
leaps  fistrther  and  higher  than  the  latter,  which  is 
used  to  measure  the  size  and  strength  of  falls  in  some 
North  American  rivers,  a  Salmon  leap  being  more 
considerable  than  a  Trout  leap.  At  present  consider- 
able attention  is  being  paid  to  the  artificial  impreg^ 
nation  of  fish-roe,  a  process  which  promises  to  prove 
of  no  little  importance. 

The  most  simple  and  primitive  division  of  fishes  is 
into  osseous  and  cartilaginous,  according  to  the  na- 
ture of  the  skeleton.  This  was  done  by  Cuvier,  who 
sub-divided  the  former  firom  the  nature  and  position 
of  the  fins.  Agassiz,  as  before  stated,  proposed  a 
classification  founded  on  the  shape  and  structure  of 
the  scales,  which,  however,  being  founded  on  one  par- 
ticular system,  maybe  looked  on  as  somewhat  artifi- 
cial In  the  following  arrangement,  the  orders  have 
been  taken  firom  Professor  Owen's  modification  of 
MuUers  classification;  while  the  descriptions  of  fami- 
lies are  mostly  from  Cuvier  and  S  wainson.  The  more 
comprehensive  families  of  Muller  and  Owen,  however 
perfect  in  a  philosophical  point  of  view,  or  however 
well  adapted  for  a  work  including  mention  of  ge- 
nera^ are  not  suited  for  our  pages,  as  they  would 
afibrd  but  little  assistance  to  those  most  likely  to 
require  directions.  The  details  have  therefore  been 
more  amplified  than  they  would  otherwise  have 
been.     The   terms    "Endo-skeleton"   and   "  Exo- 
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skeleton,"  are  employed  in  the  sense  in  which  they 
are  used  by  Owen,  the  former  meaning  the  vertebral 
centre,  with  the  attached  bones  ;  and  the  latter  im- 
plying the  external,  or  what  is  often  called  the  tegu- 
mentary  covering  of  the  body. 


V.  CLASS.— FISHES  (Pisces). 

Live  habitually  in  water ;  cold-blooded  ;  respira- 
tion aquatic ;  skeleton  bony  or  cartilaginous ;  body 
generally  covered  with  scales ;  heart  bilocular ;  no 
organ  of  prehension  except  mouth  ;  flexure  of  spine 
principally  lateral ;  reproduction  oviparous.* 

I.  ORDER — ^WiDE-MOUTHED  FisHBS  (Plagiostomi). 

Endo-skeleton  cartilaginous,  or  partially  ossified  ; 
exo-skeleton  placoid ;  gills  with  5  or  more  gill  aper- 
tures ;  no  swimming-bladder. 

I.  SUB-ORDER.— Ray^  (Raiinfie). 

Body  horizontally  flattened,  and  more  or  less  dis- 

cous ;  dorsal  fins  mostly  on  tail ;  a  peculiar  (naso- 

pectoral)  cartilage,  arising  from  nasal  part  of  skull, 

extends  towards  or  meets  anterior  part  of  crest  of 

pectoral  fin;  branchial  openings  inferior. 

1.  Family. — Horned-Rays  (Cephalopteridae).  Muzzle 

with  two  horn-like  processes ;  mouth  before 

or  beneath,  very  broad  ;  teeth  very  small,  in 

some  wanting  in  upper  jaw  ;  tail  as  long,  or 

longer  than  body,  with  a  back-fin,  and  a  spine. 

With  many  exceptiona,  such  as  the  *Viviparou3  Blenny '  (Zoarces 
viviparus)  of  our  own  Bhores. 
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2.  Family. — Eagle-Rays  (Myliobatidse).    Head  par- 

tially disengaged  from  pectorals  ;  mouth 
transverse ;  teeth  large,  mosaic-like ;  eyelids 
wanting ;  tail  long,  with  a  back-fin  on  root, 
and  a  serrated  sting  behind. 

3.  Family. — Sivng-Raya  (TrygonidsB).     Head   la- 

terally enclosed  by  pectorals ;  teeth  trans- 
versely elliptical;  tail  without  any  fin,  or 
merely  a  low,  vertical,  cuticular  hem,  and 
with  one  or  more  sharp  serrated  spines. 

4.  Family. — Stinglesa-Rays  (Anacanthidse).    Teeth 

flat,  transversely  elliptical ;  tail  without  any 
fin,  or  with  a  small  one  on  under  side ;  no 
spine. 
6.  Family. — Skates  (Raiidse).     Body   rhomboidal; 
tail  depressed,  slender,  generally  with  a  low 
terminal  fin,  and  frequently  with  rows  of 
small  spines ;    skin  smooth,   or  with   small 
curved  prickles;   teeth  fiat,  pavement-like, 
and  pointed  in  males  in  spawning  tima 
6.  Family. — Torpedos  (Torpedinidse).     Head  very 
large  and  surrounded  by  pectorals,  so  as  to 
form  a  circular  disk ;  tail  short,  fieshy,  de- 
pressed at  baae,  cylindrical  at  extremity ; 
mouth  beneath ;  teeth  pointed  or  fiat. 
Some  members  of  this  fetmily  are  remarkable  for 
their  power  of  communicating  at  wiU  powerful  elec- 
tric shocks.    The  organs  whence  these  proceed  are 
two  in  number,  lodged  on  either  side  of  the  head, 
and  encompassed  by  the  gills,  and  the  anterior  bor- 
ders of  the  pectoral  fins.     They  consist  of  a  mass  of 
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perpendicular,  hexagonal  columns,  the  ends  of  which 
are  covered  by  the  dorsal  and  ventral  integuments. 
Each  separate  column,  when  recent,  seems  like  a 
mass  of  clear  trembling  jelly ;  but  consists  of  a  series 
of  delicate  membranous  plates,  inclosed  by  a  proper 
capsule,  and  separated  from  each  other  by  a  small 
quantity  of  limpid,  albuminous  fluid.  Each  half  of 
this  electric  battery  derives  its  nervous  influence 
from  one  branch  of  the  trigemiiial,  and  four  branches 
of  the  vdgua  nervea  The  battery  is  thus  vertical, 
and  its  plates  horizontal,  and  the  direction  of  the 
current  is  from  above  downwards,  the  dorsal  surface 
being  positive,  and  the  ventral  negative.* 

7.  Family. — Beaked-Rays  (Rhinobatidae).     Muzzle 

generally  beaked  and  pointed ;  mouth  undu- 
lated; teeth  rounded  or  elliptical,  in  some 
broader  than  long,  and  longer  on  summit  of 
undulations  ;  body  smooth  ;  caudal  fin  bilo- 
bular,  or  cut  obliquely,  forming  one  lobe. 

8.  Family. — Saw-Fishes    (Pristidae).     Snout  pro- 

duced into  a  long,  flat,  osseous,  saw-shaped 
blade,  with  teeth  on  the  lateral  edges ;  body 
flattened  before,  somewhat  elongated  pos- 
teriorly ;  skin  with  very  small,  flat,  roundish, 
or  six-cornered  scales ;  mouth  beneath. 

IL  SUB-ORDER.— ^miSLKB  (Squaliiue). 

Body  elongated  ;    tail   fleshy,  thick  ;   branchial 

openings  lateral ;  skull  without  frontal  cartilage. 

•  See  "Swainson's  Natural  History  of  Fishes/'  vol.  i,  p.  178 ;  and 
"  Owen's  Lectures  on  Comparative  Anatomy/*  vol.  ii,  p.  212. 
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9.  Family. — Hammer-headed  Sharks  (ZygsenidsB). 
Head  excessively  elongated  on  either  side,  so 
as  to  resemble  a  hammer;  eyes  remote,  on  the 
lateral  ends ;  teeth  serrated  in  adults. 

10.  Family. — Angel-Fishes  (Squatinidae).     Body 

flat  above  and  below ;  mouth  at  fore  end  of 
snout ;  eyes  on  dorsal  aspect;  pectorals  large, 
expanded  anteriorly. 

11.  Family. — Oreenkmd-Sharks  (Scymniidse).  Head 

flat,  or  compressed  on  sides,  obtusely  pointed; 
mouth  beneath ;  dorsal  fins  without  spines  ; 
gill-openings  small. 

12.  Family. — Foso-Sharks  (Alopeciidse).  Snout  short 

and  rounded ;  teeth  sharp,  triangular ;  bran- 
chial openings  small ;  tail  unequally  divided, 
upper  lobe  greatly  prolonged,  so  as  nearly  to 
equal  length  of  body. 

13.  Family. — Porbeagles  (LamniidaB).      Branchial 

openings  large  ;  spiracles  very  small ;  caudal 
fin  crescentic,  with  a  lateral  keel;  second  dor- 
sal and  anal  fin  opposite  each  other. 

14.  Family. — True-Sharks  (Squalidae).    Body  elon- 

gate, sub-cylindrical ;  head  flat ;  mouth  con- 
vex ;  teeth  sharp-edged  and  pointed,  mostly 
serrated;  no  spiracles  in  adult;  dorsal-fins 
two,  the  second  opposite  anal  fin  ;  tail  with 
a  short  under  lobe. 

15.  Family. — Topes  (GaleidaB).     Head  flat ;  snout 

pointed  or  blunt ;  teeth  in  both  jaws  alike, 
flat  or  pointed,  sharp-edged,  sometimes  ser- 
rated along  one  or  both  edges ;  spiracles  small 
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or  large ;  tail-pits  indistinct,  or  wanting ; 
under  lobe  of  caudal-fin  abortive  in  some; 
upper  lobe  notched 

16.  ¥AmLY,'-SpottedDog-Fi8he8  (ScyTliiddd).  Snout 

generally  obtuse ;  teeth  tricuspidate ;  an  anal 
and  two  dorsal  fins ;  first  'dorsal  opposite,  or 
behind  abdominal  fins,  never  before ;  caudal 
none ;  spiracles  distinct,  generally  large ; 
colours  lively. 

17.  Family. — Piked  Dog-Fishes  (Spinacidae).  Strong, 

sharp  spine  before  each  dorsal  fin;  skin 
rough  in  one  direction ;  teeth  in  both  jaws, 
mostly  small,  sharp,  and  cutting. 

18.  Family.  —  Oray-Sharks    (Notidanidae).     Head 

fiat ;  branchial  openings  six  or  seven,  decreas- 
ing in  size  from  first  to  last ;  one  dorsal  fin ; 
tail-fin  with  a  small  imder  lobe,  notched  at 
the  end,  obliquely  or  directly  truncated 

19.  Family. — Gestracions  (Cestraciontidae).     Bran- 

chial openings  small;  mouth  at  fore-end  of 
snout;  teeth  pavement-like,  anterior  rows 
small  and  pointed ;  spiracles  small;  a  prickle 
or  sting  before  each  dorsal  fin ;  tail-fin  short, 
with  distinct  under  lobe. 

II.  ORDER— False-Sharks  (HolocephaU). 

Endo-skeleton  cartilaginous ;  exo-skeleton  as  pla^ 
coid  granules ;  most  of  the  fins  with  a  strong  spine 
for  the  first  ray  ;  gills  laminated,  attached  by  their 
margins  ;  a  single  external  gill-aperture;  no  swim- 
ming-bladder. 
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1.  Family. — Chimceras  (Chimsdiidad),  Beak  conical, 
in  some  ending  in  a  folia.ceous  appendage; 
one  external  branchial  opening,  with  five  ter- 
minal sub-divisions;  tail  long,  attenuated, 
and  pointed;  dorsals  contiguous  or  remote; 
jaws  furnished  with  hard  plates  instead  of 
teeth. 

Ill  ORDER — Amphibian-Fishes  (Protopteri). 

Endo-skeleton  partly  osseous,  partly  cartilaginous ; 
exo-skeleton  as  cycloid  scales;  pectorals  and  ven- 
trals  as  flexible  filaments;  gills  filamentary,  free, 
swimming-bladder  as  a  double  lung,  with  an  air- 
duct. 

1.  Family. — Lepidoairens  (Lepidosirenidae).     Body 
lengthened,  or  long,  covered  with  scales  ;  sur- 
face of  body  spotted;  gill-filaments,  in  some, 
tripinnatifid ;  ribs  36  to  55  pairs.     Inhabit 
marshy  spota      Some  remain  torpid  under 
ground  during  dry  season. 
Ohs.  The  position  of  this  singular  creature  in  the  animal 
kingdom  has  been  keenly  debated.     It  possesses  ia  nearly 
equal  proportion  characters  of  an  Amphibian  and  of  a 
Fish,  and  it  has  accordingly  been  arranged  by  different 
authorities  ia  one  or  other  of  these  two  classes.     The 
former    are   held   to    predominate   by  Milne  -  Edwards, 
Bischoff,  and  Gray,  while  by  Owen  and  by  Miiller  the 
latter  are  believed  to  deserve  the  preference.     In  accord- 
ance with  the  views  of  these  last,  and  until  further  enqui- 
ries finally  decide  the  matter,  it  has  been  deemed  advisable 
to  continue  it  among  the  fishes.     Its  ichthyic  claims  have 
been  &voured  by  Owen  upon  the  "  accumulative  evidence  of 
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the  strocture  of  its  demal,  dental,  osseous,  digestive,  sen- 
sitive, and  generative  systems,"  but  especially  from  the 
construction  of  the  nasal  cavity,  and  the  microscopic  cha- 
racter of  the  teeth  and  ossified  parts  of  the  endo-akeleton. 
Its  amphibian  alliance  is  again  chiefly  supported  by  the  au- 
ricle of  the  heart  being  double,  and  by  the  large  size  of 
the  blood  disca  But  three  species  are  as  yet  known;  one 
from  the  Amazon  {L,  pa/radoxa\  one  from  the  Gambia 
(Z.  cmnectens),  and  the  third  {L,  amphibia),  discovered  by 
Dr.  Peters,  from  the  Quillemane  marshes.  Possibly  these 
may  represent  genera,  for  which  the  names  of  Lepidosiren, 
FrotopteruSf  and  Ehinocn/ptis  have  been  proposed  to  be 
respectively  appropriated.  For  ftirther  information,  see 
« Fitzinger,"  in  "Wiegmann's  Archiv,"  1837,  p.  232; 
"  Lepidosiren  paradoxa,'*  von  Johann  Natterer,  Annalen 
des  Wiener  Museums  der  Naturgeschichte,  1837,  voL  ii 
p.  165;  "Owen,"  in  Linn.  Trans.,  vol.  xviii  ;  "Owen's 
Odontography,"  voL  L  p.  166;  "Milne -Edwards,"  in 
"Ann.  des  Scien.  Natur.,"  Sept.  1840,  p.  159,  and  in 
«  Ann.  and  Mag.  of  Nat.  Hist."  vol.  vL  1841,  p.  466  ;  also 
papers,  <&c.,  by  Jardine,  Owen,  Hogg,  MUller,  Smith,  and 
Gulliver,  in  "Ann.  and  Mag.  of  Nat.  Hist."  vol.  viL  1841, 
pp.  21,  211,  358;  xvL  1845,  p.  348;  and  ii  1848,  p.  292; 
"Owen's  Lectures  on  Oomp.  Anat."  vol.  n.  pp.  78,  278 ; 
"Gray's  Brit.  Mus.  Cat.  of  Amphibia^"  P.  ii  p.  61. 

IV.  ORDER— Ganoid-Fishes  (Ganoidei). 

Endo-skeleton  in  some  osseous,  in  some  cartilagi- 
nous, in  some  partly  osseous  and  partly  cartilagi- 
nous; exo-skeleton  ganoid;  fins  with  the  first  ray 
usually  a  strong  spine;  a  swimming-bladder;  1  air- 
duct. 
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1.  SUB-ORDER, — Cartilaginous  Ganoiix-Fishes 

(Choudrostei). 
Skeleton  partly  cartilaginous;  vertebral  column 
contains  a  soft  chorda  instead  of  vertebral  bodies. 

1.  Family. — Sturgeons  (Acipenseridae).     Body  co- 

vered with  large  indurated  plates  or  tuber- 
cles; mouth  beneath,  cirrhated;  bony  jaws 
perform  office  of  teeth, 

2.  Family. — SpoonMU-Sturgeona   (Polyodontidse). 

Body  without  any  tubercles  or  bony  plates ; 
muzzle  excessively  prolonged  into  a  flat  lan- 
ceolate plate ;  opercula  absent. 

2.  SUB'ORDER'-'OesEOVS  Ganoii>-Fi8hes  (Holostei). 

Vertebral  column  osseous. 

3.  Family. — Bichira  (PolypteridaB).    Body  aoguil- 

liform,  with  hard  scales;  upper  jaw  not  di- 
vided ;  dorsal  tin  sub-divided  into  a  row  of 
perfect,  distinct  finlets;  gill-membrane  cleft; 
no  opercular-gill,  or  pseudo-branchia ;  a  blow- 
ing-hole on  each  side  with  an  osseous  valve  ; 
pectorals  pedunculated;  swimming-bladder 
doubla 

4.  Family. — Diamond-Fishes*  (Lepisosteidae).  Head 

and  body  mailed  with  thick  plates  and  scales 
of  stony  hardness;  upper  jaw  composed  of 
several  pieces;  gill-membrane  undivided, 
3-rayed;  a  respiratory  opercular-gill  and 
pseudo-branchia;  no  blowing-hole;  anterior 
margin   of  fins  covered  with  two   rows  of 

•  Called  also  "Bony-Pikea." 
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spinous  scales ;  caudal  fin  truncate  or  bilobed 
swimming-bladder  cellular. 
5.  Family.  — Amias  (Amiidae).     Form    elongate 
head  rounded;   hard  buckler  on  lower  jaw, 
conical  teeth  on  edges  of  jaw,  and  pavement- 
like ones  behind;  scales  soft,  without  enamel, 
flexible,  and  rounded ;  no  opercular  accessory- 
gills;  no  fulcra  on  fin-margins;  swimming- 
bladder  cellular. 

V.  ORDER — Tupted-Gill  Fishes  (Lophobranchii). 

Endo-skeleton  partially  ossified ;  exo-skeleton  ga- 
noid; gills  tufted;  opercular  aperture  small;  swim- 
ming-bladder without  air-duct. 

1.  Family. — Pipe-Fishes    (Syngnathidae).      Body 

prolonged,  slender,  linear,  or  angulated;  snout 
greatly  prolonged,  cylindrical;  mouth  termi- 
nal, vertical;  ventral  fins  absent ;  caudal  fin 
wanting  in  some. 

2.  Family. — Sea-Horsea    (Hippocampidae).      Head 

and  body  compressed;  snout  narrow,  tubu- 
lar; mouth  terminal;  pectorals  small;  dorsal 
single  ;  caudal  fin  wanting. 

3.  Family. — Winged  Sea-Horses  (PegasidaB).    Body 

broad,  depressed;  snout  suddenly  contracted, 
narrow,  somewhat  protractile;  mouth  ter- 
minal, beneath;  pectorals  generally  large; 
caudal  fin  small. 

VI.  ORDER — Soldered-Jaw  Fishes  (Plectognathi). 

Endo-skeleton  partially  ossified ;  exo-skeleton  as 
ganoid  scales  or  spines ;  maxillaries  and  pre-maxil- 
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lanes  fixed  together;  swimming-bladder  without 
air-duct. 

1.  Family. — Sun-Fiahea  (Cephalidse).     Body  oval 

or  orbicular^  compressed,  spineless,  not  capa- 
ble of  inflation;  jaws  undivided;  dorsal, 
caudal,  and  anal  fins  united. 

2.  Family. — Qlohe^Fishea  (Gynmodontidae).     Body 

oval,  scabrous  or  defended  by  prickles  or  by 
spines;  belly  capable  of  being  greatly  in- 
fiated;  teeth  none;  jaws  in  some  divided, 
giving  the  appearance  of  teetL 

3.  Family. — Trunk-Fishea  (Ostraciontidae).     Body 

smooth,  triangular,  or  quadrangular,  covered 
by  angulated  bony  plates,  soldered  at  su- 
tures ;  dorsal  single ;  ventral  none. 

4.  Family. — File-Fishes  (BaUstidae).     Body   com- 

pressed; skin  coriaceous,  granulated;  muzzle 
prolonged ;  mouth  very  small ;  a  few  sharp 
teeth  in  each  jaw ;  dorsals  2,  ventral  single. 

VIL  ORDER—SpDnr-FiSHES  (Acanthopteri). 

.  Endo-skeleton  ossified ;  exo-skeleton  as  ctenoid 
scales ;  fins  with  one  or  more  of  first  rays  unjointed, 
or  inflexible  spines ;  ventrals  in  most  beneath,  or  in 
advance  of  the  pectorals ;  swimming-bladder  with- 
out air-duci 

1.  Family. — Fishing-Frogs  (LophiidsB).  Head  very 
large,  much  flattened,  often  spiny  or  tuber- 
culated;  body  depressed;  tail  small,  com- 
pressed ;  skin  naked;  mouth  ofl«n  very  wide, 
deft  horizontally;  pectorals  pedunculated. 
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2.  Family. — Hand-Fishes  (Chironectidse).      Body 

naked,  thick,  generally  compressed,  some- 
times tuberculated,  no  scales;  mouth  cleft 
vertically,  lower  jaw  longest ;  pectorals  pe- 
dunculated, capable  of  being  used  as  feet. 

3.  Family. — BUnny-BvUheads  (Batrachidae).  Head 

broader  than  body,  obtuse,  depressed,  with 
slender  cirrhi;  no  distinct  spines  or  bony 
tubercles;  scales  smaU,  regular,  sometimes 
embedded  in  skin  and  not  visible  externally 
pectorals  broad,  not  pedunculated;  mouth 
wide,  not  vertical ;  ventrals  very  small. 

4.  Family. — Blennies    (Blenniidae).      Body  com- 

pressed ;  ventrals  before  pectorals,  very  slen- 
der, of  two  or  three  cylindrical  rays ;  head 
thick,  obtuse ;  lips  fleshy ;  body  covered  with 
a  slimy  mucus;  dorsal  fins  composed  of 
spinous  and  soft  rays. 

5.  Family.  —  Gobies  (Gobiidse).      Body  elongated, 

slimy ;  head  large,  depressed ;  dorsal  fins 
two,  rays  thin,  setaceous,  and  flexible ;  ven- 
trals united  into  a  funnel ;  eyes  approxi- 
mating. 

6.  Family. — Dragonets  (CallionymidsB).    Head  and 

body  depressed;  first  dorsal  rays  in  some 
much  elevated  ;  ventrals  larger  than  pecto- 
rals, distinct,  shortest  rays,  in  some,  in  fi^ont  j 
in  some,  wanting. 

7.  Family. — Suckers  (Cyclopteridae).     Body  ovoid 

or  oblong,  slimy,  scales  none  ;  pectorals  very 
broad,  and  uniting  with  a  transverse  mem- 
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brane  connecting  the  ventrals,  forming  an 
oval,  concave  disk ;  branchial  spiracle  one ; 
eyes  on  each  side,  approximating. 

8,  FAmht.—Snckvng  Fishes  (Echeneidae),    Body 

lengthened,  sub-anguilliform,  covered  with 
small  scales ;  crown  flat,  bearing  a  flattened 
disk,  composed  of  moveable,  transverse,  car- 
tilaginous laminae,  placed  obliquely  back- 
wards; mouth  cleft  horieontally. 

9.  Family. — Slender-rayed  Blennies  (Chiridse)* 

Body  compressed ;  dorsal  rays  slender ;  ven- 
trals  distinct ;  several  lateral  rows  of  pores 
along  side  of  body  ',  mouth  slightly  cleft. 

10.  Family. — Wolf -Fishes  (Anarrhichadidss).    Body 

elongate,  slightly  compressed  ;  dorsal,  caudal, 
and  anal  fins  united  ;  rays  soft. 

1 1.  Family.  —  Flute-Mouths  (Fistulariidfie).     Body 

long,  slender,  linear  ;  scales  none  ;  long  tubu- 
lar projection  in  front  of  cranium  formed  by 
an  extension  of  anterior  cranial  and  facial 
bones  ;  mouth  terminal,  vertical 

12.  Family. — SeorSnipes  (Centriscidee).    Body  oval 

or  oblong,  unelongated,  compressed ;  snout 
tubular,  prolonged ;  first  dorsal  spines  long  ; 
body  covered  with  scales,  or  mailed  with 
broad  scaly  pieces. 

13.  Family,— Lcmcet'Fishes  (Acanthuridse).    Body 

compressed,  ovate  or  oblong ;  tail  armed  with 
lateral  spines;  dorsal  single;  mouth  small, 
slightly  or  not  at  all  protractile.  {Theutyes, 
Cuv.) 
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14.  Family. — Riband-Fishes  (Gymnetricte).    Body 

very  long,  thin,  and  compressed ;  head  large, 
generally  truncate ;  eyes  very  large ;  mouth 
nearly  vertical ;  consistence  soft ;  rays  firagile. 

15.  Family. — Star-scaled  Dolphi/tis  (Astrodermid®). 

Crown  gibbous,  obtuse ;  mouth  and  eyes  very 
small ;  ventrals  on  the  throat,  nearly  obso- 
lete, first  ray  serrated ;  body  with  scattered, 
detached,  star-like  scales. 

16.  Family. — Soabba/rd-Fishes  (Trichiuridse).    Ven- 

trals rudimentary  or  wanting  ;  finlets  none ; 
body  narrow,  linear;  jaws  lengthened,  the 
under  the  longest ;  chin  pointed ;  teeth  ge- 
nerally large,  remote,  unequal,  and  acute. 

17.  Family. — Pomfrets  (Stromateidae).    Body  very 

thin,  short,  rhomboid;  back  with  minute 
prickles ;  head  obtuse ;  ventrals  generally  none ; 
scales  minute;  apparently  two  lateral  lines. 

18.  Family. — Fish'Doli>him^  {Goijphadmdsd).   Body 

compressed,  oblong,  slender ;  scales  small,  nu- 
merous ;  head  large ;  crown  gibbous ;  pecto- 
rals falcate  ;  eyes  close  to  angle  of  mouth. 

19.  Family. — Dories  (Zeidse).    Body  stout,  oval,  or 

rhomboid,  very  broad  in  middle,  and  exces- 
sively thin ;  mouth  small  compared  with  size 
of  head,  often  protractile ;  dorsal  generally 
single ;  caudal  sometimes  forked ;  scales  mi- 
nute or  none. 

20.  Family.  —  Sjmiy  -  Macka/rds  (Centronotida). 

Body  lengthened  or  oblong ;  spines  in  front 
of  dorsal ;  dorsals  two,  not  connected  ;  ven- 
trals perfect ;  scales  generally  veiy  small 
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21.  Family. — Spine-Backs  (Notocanthidffl).     Body 

anguilliform,  much  compressed ;  dorsal  and 
anal,  when  present,  very  long,  and  close  to 
caudal  which  is  small ;  series  of  free,  detached 
spines  before  dorsal ;  snout  produced. 

22.  Family. — Scale-less  Ma^ckards  (AlepisauridsB). 

Body  lengthened,  linear,  much  compressed  ; 
head  lengthened,  pointed;  teeth  large,  un- 
equal, very  acute  ;  mouth  wide  ;  two  dorsals, 
the  hinder  adipose  ;  scales  none. 

23.  Family. — 5worci--Fi«Ae«  (Xiphiidae).   Upper  jaw 

excessively  prolonged,  considerably  flattened 
above,  the  edges  sharp;  mouth  beneath;  ven- 
trals  either  wanting,  or  a  single  inflexible 
bone  in  each. 

24.  Family. — Mackards  (Scomberidfie).    Body  ob- 

long, lengthened,  smooth,  covered  with  very 
small  scales ;  caudal  fin  deeply  forked,  large; 
tail  oft^n  bearing  spurious  finlets ;  no  fleshy 
lips ;  dorsals  two,  in  some  close  together. 

25.  Family. — Cli/mlmig-Fishes  (AjiabsAidsd)^    Body 

ovate,  sub-fusiform,  or  cylindrical ;  dorsal  fin 
single,  mostly  with  spinous  rays ;  upper  pha- 
ryngeals of  branchia  divided  into  numerous 
small,  irregular  lamelke,  forming  small  cells, 
in  which  they  have  the  power  of  retaining 
water,  for  moistening  the  gills  when  the  ani- 
mal is  on  shore;  dorsal  single;  ventral  gene- 
rally extremely  long,  narrow,  and  ending  in 
afiilameni 
The  members  of  this  family  are  remarkable  for 

V  2 
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the  property  they  possess  of  being  able  to 
crawl  out  of  the  water,  being  enabled  to  re- 
fi^ire  by  means  of  the  water  contained  in  the 
labyrinthic  cells  connected  with  the  gills. 
Some  species  are  exhibited  for  this  purpose 
by  Indian  jugglers.     (Labyrinthid,  Cuv.) 

26.  Family. — Stidde-BacJcs  (GasterosteidaB).    Body 

oblong,  or  linear ;  back  armed  with  a  row  of 
small  spines,  or  prickles ;  snout  often  pro- 
longed into  a  tuba 

27.  Family. — SeorPikea  (Sphyraenidse).     Body  li- 

near ;  jaws  produced,  broader  than  high ; 
teeth  strong,  those  in  front  much  lengthened ; 
dorsals  two,  triangular,  remote;  ventral  imder 
first  dorsal 

28.  Family. — Oray-MuUeta  (Mugilidae).    Body  ob- 

long, sub-cylindrical;  scales  large;  snout 
short,  obtuse,  generally  projecting  beyond 
mouth ;  dorsals  two,  remote,  the  first  of 
strong  spiny  rays;  teeth  very  small;  eyes 
large,  close  to  snout ;  caudal  fin  forked,  or 
lunated. 

29.  Family. — Seor-Breama  (Sparidse).    Fins  naked ; 

pectorals  pointed ;  caudal  fin  forked ;  no 
spines  on  operculum ;  pre-operculum  smooth ; 
snout  not  gibbous;  teeth  strong,  none  on 
palatines. 

30.  Family. — Maigrea  (Scisenidffl).    Fins  generally 

scaled  at  base ;  operculum  armed  with  spines ; 
pre-operculum  serrated  ;  teeth  strong ;  none 
on  vomer  or  palatines;  bones  of  cranium  and 
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face  generally  cavernous  ;  snout  more  or  less 
obtuse ;  dorsals  two  or  one. 

31.  Family. — Ghcetodons   (Chaetodontidae).     Body- 

short,  broad,  much  compressed  ;  dorsal,  cau- 
dal, and  anal  fins  thickly  covered  with  minute 
scales ;  mouth  very  small ;  teeth  setaceous, 
long ;  dorsal  fin  generally  single. 

32.  Family. —  Mendolea  (MoenidaB).    Body  oblong 

or  fusiform  ;  upper  jaw  extremely  exten- 
sible ;  teeth  small,  fine,  crowded ;  covered  with 
scales  ;  caudal  generally  forked  or  lunate. 

33.  Family. — Riband-Gurnards  (Lepidosomatidse). 

Body  anguilliform,  sword-shaped,  very  thin, 
covered  with  osseous  scales,  rough,  and  be- 
set with  small  acute  spines ;  head  depressed, 
mailed ;  dorsals  two,  the  first  small,  the  se- 
cond long,  and  united  with  anal  and  caudal ; 
ventrals  smaU. 

34  Family.  —  Gurnards  (Triglidse).  Head  co- 
vered with  bony  plates  resembling  armour, 
and  defended  with  large  spinous  processes ; 
scales  rough,  cuspidate,  or  prickly;  caudal 
fin  generally  lunate ;  distinct  finger-like  pro- 
cesses generally  placed  at  base  of  pectorals ; 
pectorals  often  very  large. 

35.  FAinLY. — Sea-Scorpions  (Scorpaenidse).  Head 
compressed;  mouth  opens  horizontally;  body 
generally  covered  with  smooth  scales ;  eyes 
prominent,  lateral;  pectorals  with  some  of 
lower  rajrs  detached,  but  without  digitated 
,  processes. 
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36.  Family. — Hog -Fishes  (Synanchiidse).  Body 
naked,  without  scales,  thick,  gross,  often  de- 
formed with  fungus,  or  spongy  skin,  with 
fleshy  lobes,  or  cirrhi  on  sides ;  head  spinous, 
directed  upwards;  eyes  small,  close  to  or 
upon  crown ;  mouth  large,  vertical ;  pectorals 
large,  often  very  long. 

87.  Family. —  Weevers  (Trachinidae).  Body  ovate 
or  elongate ;  head  compressed  or  cuboid ; 
mouth  and  eyes  mostly  vertical;  body  co- 
vered with  compact  scales;  ventral  before 
pectorals,  very  small  in  some. 

38.  FAis^ihY.— Flat-Heads  (Platycephalid®).    Head 

and  body  broad,  and  depressed ;  eyes  large, 
vertical ;  ventrals  large  ;  dorsals  two ;  body 
scaly ;  no  tubercles  or  filaments  on  head. 

39.  Family. — MaUed-BuUheads  (Agonidae).    Body 

angulated,  generally  long  and  slender,  co- 
vered with  mailed  plates ;  jaws  prolonged, 
somewhat  tubular ;  no  teeth  on  vomer ;  ven- 
trals of  two  rays,  very  small 

40.  Family. — BuUhead^   (Cottidae).     Head  large, 

broad,  depressed,  armed  with  spines  and  tu- 
bercles ;  mouth  large ;  small  teeth  on  jaws 
and  vomer,  none  on  palate ;  body  naked,  or 
with  patches  only  of  minute  scales;  dorsals 
generally  two,  either  separate,  or  united  at 
base ;  ventrals  small,  imperfect,  behind  pec- 
torals. 

41.  Family. — SurmvZlets  (KuUidsd).  Bodyobovate, 

anterior  part  thicker  than  posterior;  head 
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large,  high ;  profile  abrupt,  sub- vertical;  eyes 
lateral,  close  to  crown ;  mouth  and  teeth  very 
small ;  ventral  profile  of  fish  nearly  straight; 
opercula  denticulated  ;  covered  along  the 
body  with  large  deciduous  scales;  dorsals 
two,  remote ;  caudal  fin  forked ;  two  fleshy 
cirrhi  beneath  lower  jaw. 

42.  Family.  —  Naked-headed  Perches  (Helotidae). 

Head  and  muzzle  naked ;  dorsal  fin  one, 
deeply  emarginate;  dorsal,  and  often  anal 
fins  sheathed  at  base  with  scales ;  pectorals 
pointed  ;  spines  on  middle  of  operculum ; 
jaw-teeth  numerous,  small,  closenset. 

43.  Family. — Spiny-headed  Perches  (KoioQ&niviAs^. 

Body  covered  with  hard,  rough,  or  denticu- 
lated scales,  or  mailed  plates ;  bead  very 
spiny ;  mouth  often  oblique ;  dorsal  emar- 
ginata 

44.  Family. — Serpentiform-Perches  (Percophidse). 

Body  ovate,  or  lengthened;  ventrals  before 
pectorals;  dorsals  entire,  mostly  single ;  spi- 
nal rays  weaker,  and  shorter  than  the  others. 

46.  FAXrLY.—SeorPeTches  (Serranidae).  Body  ob- 
long ;  dorsal  fin  single,  emarginate ;  branchial 
membrane  mostly  with  seven  rays;  jaws 
with  strong  caninea 

46.  Family.  —  Perches  (Perddae).  Body  oblong; 
scales  distinct,  generally  hard  or  rough ;  teeth 
in  jaws,  on  vomer  and  palate ;  operculum 
spined ;  pre-operculum  serrated ;  dorsal  fins 
two,  distinct ;  no  canines. 
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VIII.  ORDER. — Spine-less  Fishes  (Anacanthini). 

Endo-skeleton  ossified ;  exo-skeleton  in  some  as 
cycloid,  in  others  as  ctenoid  scales ;  fins  supported 
by  flexible  or  jointed  rays ;  ventrals  beneath  pec- 
torals, or  none ;  swimming-bladder  without  air-duct. 

L  /SC7:5-Oi?2>^^.— Thoracic  Spihb-less  Fishes 
(Thoraqici). 

1.  Family. — Flat-Fishea  (Pleuronedidsd).  Body  oval, 

very  thin;  dorsal  and  ventral  fins  extend 
nearly  whole  length  of  fish ;  head  non-sym- 
metrical ;  both  eyes  on  same  side  of  head ; 
swim  on  the  side ;  seldom  quit  the  bottom. 

2.  Family. — AnguilliforTn  God-Fishes  (Brotulidae). 

Body  anguilliform ;  scales  very  small ;  dorsal 
fin  one,  united  to  caudal  and  anal,  termi- 
nating in  a  point. 

3.  Family. — Torsks  (Brosmiidse).    Body  elongated ; 

dorsal  fin  one,  long,  extending  whole  length 

of  body ;  ventrals  fleshy. 
4  'Family,— Forked-Beards  (Phycidse).  Head  broad, 

depressed ;  dorsal  fins  two ;  ventral  fins  with 

posterior  rays  obsolete,  or  altogether  wanting, 

the  anterior  rays  being  prolonged  and  forked ; 

chin  furnished  with  a  cirrhus. 
6.  Family. — Hakes  (Merlucciidse).    Body  elongate ; 

dorsals  fins  two,  the  first  sometimes  composed 

of  fleshy  filaments,  and  scarcely  perceptible  ; 

anal  fin  one ;  ventrals  with  five  distinct  rays. 
6.  Family.  —  Cod-Fishes   (Gadidee).    Body  slimy; 

scales  very  small;  fins  fleshy;  all  the  rays 
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soft,  and  covered  with  the  common  skin  ; 
head  large,  depressed ;  body  more  or  less 
lengthened,  compressed ;  dorsal  fins  three ; 
anal  two ;  ventrals  very  small 

IL  SUB-ORDER.— A:eoj>KL  Spinb-lbss  Fishes 
(Apodes). 
7.  Vi^TLt.—Donzdlea  (Ophidiidse).    Body  anguil- 
liform,  compressed,  fins  more  or  less  fleshy ; 
ventrals  obsolete ;   dorsal,  caudal  and  anal 
fins  united ;  body  invested  with  small  scales 
in  the  thickness  of  the  skin. 
IX.  ORDER — Phabtnqeal  Fishes  (Pharyngognathi). 

Endo-skeleton  ossified;  exo-skeleton  in  some  as 
cydoid,  in  others  as  ctenoid  scales ;  inferior  pharyn^ 
geal  bones  coalesced ;  swimming-bladder  without 
duct. 

L  SUB'ORLJSR.'SFnn  Phabyngbal-Fishes 
(Acanthopterygii). 

1.  Family.  —  Ctenoid -Wrasaea    (Cteno  -  Labridce). 

Body  oval ;  pre-operculum  mostly  dentated ; 
lateral  line  interrupted ;  colours  diversified ; 
scales  ctenoid. 

2.  Family.  —  Cycloid  -  Wrasses    (Cyclo  -  Labridse). 

Body  oval  or  fusiform,  scaly;  colours  bril- 
liant ;  lips  thick,  fleshy ;  cutting  teeth  sharp, 
simple,  distinct ;  those  in  firont  longest ;  oper- 
culum smooth ;  pre-operculum  sometimes  ser- 
rated ;  lateral  Une  abruptl)''  bent,  or  totally 
interrupted  at  end  of  dorsal  fin ;  scales  cycloid. 

3.  Family.— Parrot 'Fishes  (Scaridse).     Head  and 

V  5 
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crown  elevated ;  jaws  convex,  rounded,  with 
teeth  arranged  like  scales  on  their  edge  and 
anterior  surface;  scales  at  base  of  caudal  very 
large. 

4.  Family. — Goraci/nes   (Chromididae).    Body  oval 

or  elongate ;  teeth  setaceous,  often  minute, 
and  very  fine ;  operculum  scaled  ;  pre-oper- 
culum  smooth  ;  ventrals  very  long. 

II.  ^Z75-0jR2>i^jR.— Soft-Finked  Pharynqeal-Fishes 
(Malacopterygii). 

5.  Family. — Saury-Pikes  (ScomberesocidsG).    Body 

herring-shaped  or  elongate  ;  mouth  obliquely 
cleft ;  teeth  small,  acute  ;  eyes  larga 

X.  ORDEE. — Soft-Finned  Fishes  (Malacopteri). 

Endo-skeleton  ossified ;  exo-skeleton  in  most  as 
cycloid,  in  a  few  as  ganoid  scales ;  fins  supported 
by  rays,  all,  save  the  first  sometimes  in  the  dorsal 
and  pectoral,  soft  or  jointed ;  abdominal  or  apodal ; 
gills  fi:ee ;  operculate  ;  a  swimming-bladder  and  air 
duct. 

I.  SUB'OIiDFE.—ABDomNAJ.  Soft-Fenned  Fishes 
(Abdominales). 

1.  Family.  —  Mailed  Sheat- Fishes    (Loricariidae). 

Body  lengthened ;  head  and  body  mailed 
with  large  osseous  plates ;  head  depressed ; 
eyes  small;  mouth  beneath.  (Goniodontes,  Ag,) 

2.  Family.  —  Naked  Sheat-Fishes     (Pimelodidse). 

Body  compressed,  more  or  less  naked ;  dorsal 
fins  two,  the  hinder  adipose ;  muzzle  not  pro- 
duced ;  anal  fin  short. 
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a  Family.— True  Sheat-Fishes  (SUuridfle).     Body 
slightly  elongate,  compressed,  generally  slimy ; 
anal  fin  and  tail  long ;  operculum  moveable  ; 
mouth  ftimished  with  cirrhi 
The  genus  Malapterurua  possesses  electric  pro- 
perties, but  in  a  less  degree  than  the  Oymnotus  or 
Toirpedo. 

4.  FAmLY,— Flat 'Headed  Sheat -Fishes  (Aspredi- 

nidse).  Eyes  very  small,  vertical ;  operculum 
immoveable,  the  aperture  opening  only  by  a 
a  narrow  slit  beneath  the  head  ;  under  jaw 
transverse,  and  shorter  than  the  upper ;  first 
pectoral  ray  generally  excessively  developed ; 
dorsal  single,  close  to  head. 

5.  Family. — Long-Headed  Shea^Fishes  (Pterono- 

tidae).  Head  large,  much  lengthened,  de- 
pressed, bony ;  muzzle  broad  and  obtuse,  pro- 
jecting beyond  the  lower  jaw;  cirrhi  long; 
dorsal  fins  two,  the  hinder  generally  adipose ; 
caudal  lobed  or  forked,  rarely  lunate. 

6.  Family. — Double -Eyed  Loaches    (Anablepidae) 

Body  cylindrical,  covered  with  stout  scales 
head  small,  short,  depressed,  not  widened 
eyes  very  prominent,  apparently  double 
mouth  transverse ;  generation  viviparous. 

7.  Family.  —  Loaches -proper   (CobitidaB).     Body 

lengthened,  slimy ;  head  Vith  cirrhi ;  mouth 
inferior ;  teeth  none ;  gill-opening  small ; 
dorsal  fin  central,  above  the  ventral 

8.  Family.  —  Thick -bodied   Loaches    (Poeciliidae). 

Body  thick,  oval,  compressed  ;  s(^es  large  ; 
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head  small,  flattened  above ;  snout  sharp ; 
mouth  small,  transverse ;  jaws  protractile ; 
generation  viviparoua  (Gyprvnodontea,  Ag.) 
9.  Family. — Carps  (Cyprinidae).  Body  compress- 
ed, covered  withs  cales,  which  are  generally 
large ;  fins  naked  ;  mouth  small ;  jaws  weak, 
without  teeth ;  strong  teeth  on  pharynx ; 
tongue  smooth ;  dorsal  single,  generally  in 
centre  of  back. 

10.  Family. — SmaU-mouthed  Pikee  (Mormyridae). 

Body  compressed,  oblong,  scaly ;  muzzle  pro- 
duced j  mouth  terminal,  vertical ;  teeth  small, 
slender ;  branchial  aperture  resembling  a  spi- 
racle. 

11.  Family. — Pikea  (Esoddse).     Body  compressed, 

scaly ;  dorsal  fin  single,  close  to  end  of  tail ; 
mouth  large ;  teeth  numerous,  acute ;  very 
voracious. 

12.  Family. — Ocdaxies  (Galaxiatidae).    Scales  obso- 

lete; mouth  small,  slightly  deft;  pointed  teeth 
on  palatines  and  jaws,  strong  hooked  teeth 
on  tongue ;  dorsal,  and  anal  fins  opposite. 

13.  Family. — Deep -bodied   Sahaona  (Myletidae). 

Depth  of  body  as  much,  or  more  than  half  the 
length ;  head  small ;  snout  blunt ;  upper  jaw 
small,  strongly  angulated  in  some;  sharp, 
triangular  cutting  teeth  on  lower  jaw  larger 
than  those  of  upper;  belly  in  some  sharp 
and  serrated. 
11  Family. —  Wide-mouthed  Salmons  (Scopelidse). 
Snout   short;   mouth   deeply  clefbi    teeth 
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rather  small,  sharp ;  branchial  tbjs  eight  to 
fifteen;  first  dorsal  behind  ventral;  body  in 
some  semi-transparent.  ; 
16.  Family. —  True-Salmons  (Salmonidse).  Body 
covered  with  compact  scales ;  jaws  generally 
well  furnished  with  teeth  >  dorsal  fins  two, 
first  with  soft  rays,  the  second  small  and 
adipose ;  mostly  voracious. 

16.  Family.  —  Herrmgs   (Clupeidfie).     Body  com- 

pressed, always  covered  with  numerous 
scales;  mouth  mostly  moderate;  lips  thin; 
teeth  minute  or  none;  gill-aperture  large; 
dorsal  fin  single. 

17.  FjLMiLY.—BUnd'Fishea  (Amblyopsid»).     Form 

elongate;  head  obtuse,  rounded,  without 
scales ;  scales  on  body  very  small,  oval,  en- 
tire, concentrically  striated ;  eyes  as  minute 
black  points  covered  by  the  skin,  or  none, 
cornea  none;  gills  four;  pseudo-branchise 
none ;  anus  in  fi*ont  of  pectoral  fins  between 
posterior  inferior  terminations  of  opercula. 
Viviparoua     {Heteropygii,  Tellkampf) 

II.  SUB'OBDER.—A.WDiLL  Soft-Fihned  Fishes 
(Apodes). 

18.  Family. — Electric-Eels    (Gymnotidfie).     Body 

linear,  anguilliform,  but  compressed,  often 
with  small  scales ;  ventrals  none. 

In  this  family  the  most  noted  species  is  the  Elec- 
tnc  Eel  (Oym/notus  dedricus)  of  South  America, 
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The  electric  apparatus  is  placed  along  the  undej: 
side  of  the  body,  extending  from  behind  the  pec- 
torals to  the  tail.  The  organs  are  four  in  number, 
two  on  either  side,  and  one  above  the  other,  the 
upper  ones  being  the  larger.  The  organs  of  one 
side  are  separated  from  those  of  the  other  by  the 
vertebral  column,  its  muscles,  the  air-bladder,  and  an 
aponeurotic  septum,  from  which  last,  and  from  one 
covering  the  air-bladder,  extend  outwards  to  the 
skin  numerous  horizontal  membranes,  arranged  in 
the  longitudmal  axis  of  the  body.  These  are  inter- 
sected transversely  by  more  delicate  vertical  plates, 
which  thus  form  cells,  filled  with  a  pellucid  liquid. 
The  battery  is  thus  horizontal ;  and  it  has  been 
shewn  by  Faraday,  that  the  electric  current  is  al- 
ways from  the  anterior  to  the  posterior  parts  of  the 
animal  In  this  fish  the  electric  organs  are  suppKed 
by  the  ventral  branches  of  all  the  spinal  nervea* 

19.  Family. — Sds  (Muraenidee).   Body  serpentiform ; 

scales  very  small,  enveloped  in  a  mucous 
epidermis;  branchial  spiracles  two,  lateral, 
placed  one  on  each  side;  ventral  fins  wanting. 

20.  Family. — Sub-branchial  Eels  (Synbranchidae). 

Body  anguilliform ;  spiracles  two,  or  in  some 
one,  placed  under  the  throat.  {SymbraTichii, 
MUIL) 
XL  OEDER — Suctorial-Fishes  (Dennopteri). 
Endo-skeleton  unossified  ;  exo-skeleton,  and  ver- 
tical fins  muco-dermoid ;  vermiform,  or  abrachial, 
and  apodal ;  no  pancreas ;  no  air-bladder. 
*  See  0wezi*8  "  Lectures  on  Comparative  Anatomy,"  vol.  ii,  p.  218. 
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L  SUB-ORDER, — ^Hounv-mouthed   Suctobial-Fishes 
(Mandpobranchii,  sea  Cyclostomi). 

Gills  fixed,  bursiform,  inoperculate,  receiving  re- 
spiratory streams  by  apertures  iisually  numerous 
and  lateral,  distinct  from  the  mouth  ;  a  heart 

1.  Family. — Lorn/preys   (Petromyzontidse).      Body 

elongated ;  eyes  small  or  none ;  mouth  cir- 
cular; teeth  distinct;  branchial  openings 
mostly  seven ;  nasal  aperture  closed ;  palate 
entirely  covered  with  skin. 

2.  Family. — Ghdimous-Hags   (MysdnidsB).    Body 

cylindrical ;  eyes  none ;  branchial  apertures 
two  ;  a  single  tooth  on  upper  part  of  maxil- 
lary ring ;  palate  perforated. 

IL  SUB-ORDER, — FBmoKn-MouTHED  Suctorial-Fishes 
(Pharyngobrancbii^  seu  CirrhoBtomi). 

Gills  free,  pharyngeal,  inoperculate ;  no  heart 

3.  Family. — Lcuncdete  (Amphioxidae).    Body  com- 

pressed, hyaline ;  mouth  narrow,  elongated, 
the  margins  furnished  with  slender  filaments. 


MOLLUSKS. 


The  unsymmetrical,  soft,  and  fleshy  bodies  of  the 
animals  forming  the  Sub-Kingdom  of  the  Mollusks 
have  no  internal  bony  skeleton  to  protect  the  ner- 
vous centres,  nor  are  they  covered  with  a  homy, 
jointed  skin  like  the  tribes  otAnnuloaa,  Nature, 
however,  not  to  leave  them  altogether  destitute  in 
this  respect,  has  invested  them  with  a  muscular 
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tunic  or  mantle,  which  often  secretes  a  shelly  codt 
to  guard  the  more  delicate  organs  from  external 
violence.  These  shelly  envelopes  are  the  prized, 
and  much  sought  for,  objects  of  the  Conchologist, 
and  are  alike  remarkable  for  their  imperishable 
nature,  the  extreme  beauty  and  elegance  of  their 
forms,  the  richness  of  their  colouring,  and  the  deli- 
cacy and  endless  diversity  of  their  sculpture  and 
markings.  The  molluscous  architects  of  these  cal- 
careous homes  are  generally  apathetic  beings,  dis- 
playing but  a  small  amount  of  energy  when  con- 
trasted with  the  restless,  active,  air-breatliing  legions 
of  the  articulated  classes. 

They  comprise  the  Cephalopods,  the  highest  of 
their  class,  with  prehensible  arms  disposed  around 
their  mouth,  large  and  perfect  eyes,  and  with  the 
sexes  separate ;  the  Pteropods,  with  their  bodies 
often  enclosed  in  fragile  sheik  of  glassy  transpa- 
rency, and  with  fin-like  expansions  on  the  sides  of 
their  heads  to  enable  them  to  navigate  the  high 
seas ;  the  Oasteropoda,  frimished  with  a  muscular 
disk  on  the  lower  portion  of  their  bodies  adapting 
them  for  crawling  on  the  ground,  and  with  distinct 
head,  eyes,  and  tentacles ;  the  Bivalves,  protected 
by  solid  shelly  plates,  headless,  and  breathing  by 
means  of  plait-like  gills ;  the  soft,  aquatic,  headless 
Tv/nicariea^  either  fi^e  and  isolated,  or  united  or- 
ganically in  a  common  brotherhood ;  and  the  Brack- 
iopada,  enclosed  in  bivalve  shells,  breathing  by  the 
mantle,  and  with  long  spiral  or  twisted  arms  on  the 
sides  of  the  mouth,  by  the  ciliary  movements  of 
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which  they  create  currents  to  bring  them  food.  In 
arranging  the  classes  of  MoUuaca,  the  character 
are  principally  determined  by  the  organs  of  loco- 
motion ;  in  the  orders  the  nature  of  the  branchial 
apparatus  is  taken  advantage  of ;  in  the  diagnosis 
of  fEimilies  the  lingual  dentition  and  peculiarities  of 
configuration  form  the  leading  points;  in  gener% 
the  form  of  the  shell  is  chiefly  considered ;  and  in  spe- 
cies, the  colour  and  sculpture  of  the  shelly  envelope, 
The  molluscous  tribes,  with  a  few  exceptions,  re- 
produce by  eggs  which  are  deposited  by  the  mother 
in  situations  best  adapted  to  insure  incubation,  and 
in  numerous  instances,  are  protected  by  a  leathery 
envelope  or  gelatinous  nidus;  the  young  fiy,  when 
first  excluded  from  the  egg,  are  endosed  in  little 
shells  fitted  with  a  lid,  and  swim  about  by  the  aid 
of  fins ;  as  the  animal  grows  older  the  fins  disap- 
pear, and  frequently  the  shell  falls  oft^  and  gills 
and  tentacles  become  developed.  The  senses  of  the 
MoUusoa  are  not  acute;  they  are  mostly  dumb, 
their  vision  is  imperfect,  their  smell  limited,  their 
taste  implied,  their  touch  obtuse,  and  their  energies 
are  mainly  directed  to  the  procuring  of  food,  and 
the  multiplication  of  their  species.  The  intensity 
of  their  instinct,  and  the  power  of  their  volition 
and  motive  power  will,  however,  be  found  to  vary 
in  proportion  to  the  complexity  of  their  oTgBunzan 
tion,  being  feebly  expressed  in  the  lowest  or  Annu- 
loid  forms,  and  more  perfectly  manifested  as  we 
approach  the  Vertebrate  type,  as  shewn  in  the  class 
of  Cephalopods. 
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Like  other  animals,  the  MoUusca  obey  certain 
laws,  and  offer  peculiarities  in  their  geographical 
distribution  Thus,  as  we  approach  the  equator 
from  the  poles,  we  find  their  size,  beauty,  and  va- 
riety, gradually  increase  ;  the  species  are  also  more 
numerous  near  the  shores,  but  perceptibly  diminish 
as  the  water  deepens ;  and,  in  like  manner,  the 
land  shells  are  large  and  abundant  in  the  valleys, 
and  become  smaller  and  less  in  nimiber  as  we 
ascend  the  mountains.  Rivers,  lakes,  ponds,  and 
springs  are  peopled  by  numerous  tribes,  as  the  -4m- 
pidlarice  of  South  America ;  the  MelanicB  of  the 
East  Indies;  and  the Li/m/ncei  of  Europa  The  pela^ 
gian  forms  are  found  in  all  oceans,  as  the  la/rUhmay 
the  Gari/na/ria,  and  the  Argonaut. 

In  the  Northern  Seas  the  shells  are  of  a  dingy 
hue,  and  often  covered  with  an  epidermis,  while  in 
the  tropics  they  often  vie  in  splendour  with  the 
fishes,  and  are  sometimes  highly  polished.  The 
Mediterranean  and  the  surrounding  regions  are  very 
rich  mMoUAiacay  the  number  of  species  of  ClausiUa 
being  especially  great ;  the  deserts  of  Africa  give 
sustenance  to  few  species,  but  what  are  known  are 
of  a  peculiar  character ;  while  the  rivers  also  yield 
singular  types,  such  as  jEtheria  and  Oalathea ;  in 
South  Africa  we  observe  the  great  AchatvncBy  and 
the  sinistral  Lanistes ;  while  the  Cape  of  Good 
Hope  is  famous  for  its  species  of  Patella,  The 
shells  of  the  Canary  Islands  and  of  the  Madeiras, 
are  nearly  all  of  a  peculiar  stamp ;  and  the  West 
Indies  harbour  an  abundance  of  forms,  each  island 
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oontaming  species  peculiax  to  itself,  Jamaica  being 
particularly  rich  in  CydoetoTnata,  HeUcmce,  and  Cy- 
ImdrdlcB,  South  America  is  the  grand  emporium 
of  the  Bvlvmi  and  GhUvnm;  while  the  great  rivers 
of  North  America  are  extremely  prolific  in  Unio 
and  AnodorUa;  and  the  West  coast  is  remarkable 
for  its  numerous  examples  of  Chiton,  Oalyptra  and 
Fiesv/reUou  The  islands  of  the  Pacific  Ocean  also 
exhibit  several  peculiarities  in  their  molluscous 
&una ;  the  Strvihiolaria  and  ATnphibola  are  from 
New  Zealand ;  the  Trigonia,  ChaTnoatrea,  and  My- 
ochomia,  are  fixjm  New  Holland;  the  Partvla  is 
from  the  Society  and  Sandwich  islands ;  while  the 
Orthostylus  and  kindred  forms  people  the  wooded 
parts  of  the  Philippines ;  and  the  Nani/na  is  from 
Borneo  and  Java,  which  also  furnish  us  with  nume- 
rous Av/nculcB,  The  great  Island  of  Madagascar 
and  the  other  islands  in  the  Indian  Ocean,  also 
yield  their  peculiar  species  of  mollusks,  both  terres- 
trial and  marina 

XL— Sub-kingdom  of  Mollusks.— if oKiteco. 

Animal  invertebrate,  without  jointed  limbs ;  body 
soft,  furnished  with  a  mantle,  which  usually  secretes 
a  calcareous  envelope  or  shell;  heart  bUocular;  ner- 
vous sjTstem  forming  a  transverse  series  of  medullary 
maaseSy  or  ganglia  arranged  around  the  gullet 

CEPHALOPODS. 

The  Cephalopods,  comprising  the  Cuttle-fishes, 
the  Squids,  the  Argonauts,  and  the  NavMi^  are  by 
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fii.r  the  most  highly  organized  and  intelligent  of  the 
Molluscous  tribes.  Their  head  is  separate  from  the 
body,  their  eyes  are  large  and  complex,  their  ears 
are  developed,  and  they  even  possess  the  rudiments 
of  an  endo-skeleton.  They  are  varied  in  their  habits 
and  mode  of  life,  but  all  agree  in  being  carnivorous 
and  raptorial,  preying  on  Crustacea  and  other  small 
animals,  which  they  seize  with  their  long  and  mus- 
cular arms,  secure  near  their  mouth  by  innumerable 
suckers,  and  tear  in  pieces  with  their  horny  mandi- 
bles. The  Octopi  frequent  the  shores,  and  when 
molested  escape  from  the  pursuit  of  their  enemies  by 
ejecting  a  coloured  fluid  from  their  ink-bag,  which 
obscures  the  water  around  them ;  crabs  and  lobsters 
constitute  their  favourite  food.  The  Argonauts  are 
oceanic  in  their  habits,  frequenting  the  high  seas, 
swimming  rapidly  backwards  by  ejecting  the  water 
through  their  fiinnel,  while  their  upper  expanded 
arms  firmly  embrace  the  sides  of  their  shell,  recent 
observation  having  effectually  dispelled  the  poetic 
notion  so  long  entertained  of  their  sailing  along  the 
surfisMje.  Some,  like  the  Omrruiatrephes  or  Flying 
Squids,  have  the  power  of  leaping  out  of  the  water, 
80  as  sometimes  to  fall  upon  the  decks  of  vessels ; 
others,  like  the  Pelagian  Cuttles  {Philonexidoe),  in- 
habit the  solitudes  of  the  ocean,  assembling  together 
in  large  shoals,  so  as  even  sometimes  to  discolour 
the  water,  and  preying  in  the  night  upon  the  small 
fishes  and  floating  Med/usoe  that  swarm  in  the  upper 
regions  of  the  ocean. 
That  somewhat  apocryphal  Cephalopodic  monster, 
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the  "Kraken/'  concerning  which  the  fishennen  of 
the  Scandinavian  shores  have  many  legends,  will 
most  probably  be  found  to  belong  to  the  family  of 
Cuttles. 

During  the  early  ages  of  the  world's  histoiy,  when 
vast  tracts  were  covered  by  a  surging  ocean,  the 
Cephalopods  played  an  important  part  in  the  drama 
of  animal  existence,  peopling  the  warm  seas  in  pro- 
digious numbers.  Then  might  be  seen  gigantic 
Ammonites,  with  large  and  lustrous  eyes,  and  long 
extended  arms,  shuffling  awkwardly  along  the  sur- 
face of  the  primeval  rocks,  or  engaged  in  deadly 
struggles  with  strange-formed  antediluvian  fishes; 
then  solitary  Octopi,  of  colossal  size,  equally  carni- 
vorous and  fierce,  might  be  seen  prowling  among 
the  srmken  reefe,  with  eager  heads  directed  down- 
wards, seeking  whom  they  might  devour.  At  that 
epoch  Belemnites,  with  long  slender  bodies  and  small 
lateral  fins,  were  darting  vertically  up  and  down  the 
watery  abyss  ;  while  thousands  of  pearly  Nautili, 
taking  the  place  of  the  predaceous  Gasteropods  that 
now  keep  in  check  the  excessive  increase  of  the 
smaller  marine  animals,  might  have  been  detected 
crushing  with  their  calcareous  mandibles  the  plaited 
bodies  of  the  old-world  Trilobitea 

I.  CLASS.-CEPHALOPODS  (Cephalopoda). 

Body  ovate;  mantle  open  in  front;  gills  one  or 
two  pairs;  head  large,  separate  from  the  body; 
mouth  with  homy  or  sheUy  jaws,  surrounded  by 
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eight  or  ten  fleshy  arms ;  a  tube  or  siphuncle  used 
in  locomotion ;  sexes  separate ;  shell  internal  or 
external 

L  ORDER— OcropODS  (Octopoda). 

Body  roundish ;  head  with  eight  fleshy  arms  fur- 
nished with  sessile  cups  or  suckers  ;  eyes  fixed  ;  gills 
two  ;  shell  none  or  rudimentary. 

1.  Family. — Octopoda  (Octopodida9).    Arms  similar, 

elongated,  united  at  the  base  by  a  web,  mantle 
supported  by  fleshy  bands ;  cephalic  aqui- 
ferous-apertures none;  shell  represented  by 
two  short  styles  in  the  substance  of  the 
mantle.    Littoral 

2.  Family.  —  Pelagian  -  Octopoda    (Philonexidfie). 

Arms  subulate ;  cups  peduncled,  in  two  rows; 
eyes  large  and  prominent ;  mantle  supported 
by  two  buttons  at  base  of  siphuncle  fitting 
into  grooves  of  mantle;  shell  none.  Pelagian. 

3.  Family. — Argonauta  (Argonautidae).  Arms  subu- 

late, the  two  upper  dilated,  secreting  (in  the 
female)  a  symmetrical  involute  shell ;  mantle 
supported  by  two  buttons  fitting  iuto  grooves 
at  base  of  siphuncle;  shell  external,  one- 
celled,  thin ;  apex  involute. 

IL  ORDER— Decapods  (Decapoda). 

Body  naked,  more  or  less  elongated;  head  with 
ten  fleshy  arms,  the  two  longer  or  (tentacular)  arms 
with  peduncled  cups  with  homy  rings ;  eyes  fi:^e  in 
orbit ;  gills  two ;  shell  internal,  medial 
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I.  SUB-ORDER, — Chondrophores  (Chondrophora). 

Shell  solid,  homy  or  cartilaginous,  more  or  less 

lanceolate,  with  a  produced  and  thickened  apex. 

1.  Family. — Crcmchiaa  (Oranchiidse).  Body  large 
and  membranous;  head  small;  eyes  large 
and  prominent,  covered  with  a  skin ;  mantle 
supported  by  two  internal  fleshy  bands; 
siphuncle  with  a  valve ;  club  of  tentacular 
arms  tinned  ;  fins  of  body  small  and  terminaL 

a  Family. — False-Squids  (Loligopsidse).  Body 
elongate,  membranous,  tapering  behind ;  eyes 
peduncled,  not  covered  by  a  skin;  mantle 
supported  by  two  internal  fleshy  bands ; 
siphimcle  simple ;  fins  caudal,  terminal,  semi- 
circular. 

3.  Family. — Long-armed  Calamariea  (Chirateu- 
thidae).  Body  elongate,  tapering  ;  ears  with- 
out crest ;  eyes  nnked,  simple,  above ;  mantle 
with  three  internal  cartilages,  one  dorsal  and 
two  ventral;  siphuncle  simple,  without  a 
valve  ;  tentacular  arms  outside  the  web,  not 
retractile ;  fins  on  hind  part  of  back. 

4  Family. — Hook-armed  Cala/mariea  (Onychoteu- 
thid»).  Head  moderate,  cylindrical;  eyes 
naked  with  a  sinus  at  upper  part ;  ears  with 
a  longitudinal  crest;  mantle  with  three  in- 
ternal cartilages,  one  dorsal  and  two  ventral; 
tentacular  arms  with  a  group  of  small  sessile 
cups  at  end  of  club ;  fins  posterior,  dorsal, 
angular. 
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5.  Family. — Squids  (Loliginidee).    Eyes  eimple,  oo 

vered  with  skin ;  ears  with  a  transverse  crest ; 
buccal  membrane  often  with  cups;  mantle 
with  three  internal  cartilages,  one  dorsal  two 
ventral ;  tentacular  arms  partially  retractile; 
fins  on  sides  of  hind  part  of  back. 

11.  SUB-ORDHR—^EBiovnoms  (Sepiophora). 

Shell  cellular,  calcareous,  back  hard ;  cavity  filled 
with  laminae,  separated  by  numerous  cells. 

6.  Family.  —  Cuttles  (Sepiidae).     Head  united  to 

mantle  by  a  broad  cervical  band;  eyes  co- 
vered with  the  skin  ;  mantle  with  two  carti- 
laginous ridges  on  ventral  side ;  tentacular 
arms*  expanded  at  the  end,  entirely  retrac- 
tile ;  buccal  membrane  without  cups  ;  si- 
phunde  with  an  internal  valve. 

III.  SUB-ORDER. — Belemnophorks  (Belemnophora). 

Shell  calcareous,  internal,  chambered;  chamber 
traversed  by  a  siphon. 

7.  Family. — Spirulas  (Spirulidse).     Eyes  covered 

with  the  skin,  lower  eye-lid  distinct ;  mantle 
ii-ee  all  round,  a  linear  cartilage  on  inner  side 
of  ventral  surfisuje  ;  body  sub-cylindrical, 
rounded  at  the  end ;  buccal  membx'ane  with- 
out cups;  sessile  arms  triangular,  with  six 
rows  of  small  peduncled  cups — tentacular 
arms  elongate,  cylindrical,  dub —  ?  siphuncle 
with  an  apical  valve ;  shell  internal,  shelly, 
spiral,  chambered ;  chambers  with  a  siphon. 
Pelagia 
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ITL  ORDER— PoxYPODS  (Polypoda). 

Body  without  fins ;  head  not  separate  from  the 

body;  with  a  great  number  of  cylindrical,  retractile, 

annulated  arms,  without  cups ;  gills  four. 

1.  Family. — NcmtUi  (Nautilidae).     Siphunde  slit; 

a  distinct  foot-like  appendage ;  body  enclosed 

in  the  last  chamber  of  a  shell ;  shell  involute, 

discoiSal,  few-whorled;   septa  dividing  the 

chambers  simple ;  inner  surface  pearly. 


PTEEOPODS.  ^ 

The  Pteropeds  rank  among  those  little-known 
beings  that  serve  to  people  the  expanse  of  the  great 
oceans,  occurring  both  in  northern  latitudes  and  in 
intertropical  regions  in  vast  multitudes.  Being  noc- 
turnal or  crepuscular  in  their  habits,  they  are  not 
generally  observed ;  at  the  setting  of  the  sun,  how- 
ever, they  come  from  various  depths  towards  the 
sur&ce,  and  may  then  be  readily  taken  in  a  towing- 
net.  They  swim  rapidly,  though  in  an  irregular 
manner,  progressing  by  sudden  jerks,  and  move  in 
every  direction  by  means  of  their  large  lateral  wing- 
like fina  The  different  species  make  their  appear- 
ance near  the  surface  at  certain  fixed  times,  and 
seem  to  dwell  in  the  water  at  a  depth  peculiar  to 
themselves ;  some  come  to  the  surface  at  the  setting 
of  the  sun,  but  many  of  the  larger  ones  do  not 
ascend  till  towards  midnight.  Those  genera  that 
have  their  bodies  protected  by  a  shell  are  most  nu- 
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raerous  in  species ;  their  shells  are  varied  in  form, 
and  are  glassy^  clear,  and  transparent ;  they  are 
beautiful  objects,  but  on  account  of  their  fragile 
nature  and  their  inaccessible  oceanic  habitats,  are 
not  often  found  in  the  Collections  of  ConchologistSy 
or  even  in  those  of  National  Museums. 

Many  peculiar  forms  of  Pteropods  seem  to  swarm 
in  the  polar  seas;  and  one  genus,  the  Lvnuicma, 
occurs  in  such  prodigious  multitudes  aa  even  to 
constitute  the  principal  food  of  the  mighty  Baleen- 
Whale.  The  long  pallial  prolongations  often  pro- 
truded from  the  fissures  in  the  sides  of  the  sheDs,  do 
not  appear  to  be  of  much  service  in  propelling  or 
guiding  these  animals  through  the  water,  but  are 
most  probably  subservient  to  respiration. 

11.  CLASS.— PTEROPODS  (Pteropoda). 

Head  more  or  less  distinct ;  eyes  none ;  mouth 
often  famished  with  cup-like  appendages ;  fins  two, 
usually  on  sides  of  mouth,  often  with  an  iuterme- 
diate  lobe;  body  ovate  or  roundish;  unisexual? 
free,  floating  on  the  surface  of  the  sea  by  means  of 
their  fins ;  crepuscular  or  nocturnal 

I.  OEDER — Shell-bearing  Ftebofods  (Thecosomata). 

Head  indistinct,  with  two  wings  on  sides  of  mouth; 
tooth  of  lingual  membrane  hooked,  with  a  strong 
hooked  tooth  on  each  aide ;  gills  internal ;  body  en- 
closed in  a  shell 

1.  Family. — Spmy-Pteropode  (Cavolinidse).     Fins 
united,  no  foot-like  appendage  between  them ; 
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gills  in  pairs;  abdomen  voluminous;  shell 
symmetrical,  calcareous,  globular  or  elongate- 
conical,  furnished  with  spiny  processes. 

2,  Family. — Subvlate-'Pterapods  (Tripteridfle).  Body 

elongate,  cylindrical,  fore  part  with  two  large 
lateral  wings  united  below  to  a  flat  central 
portion  ;  shell  sub-cylindrical,  calcareous,  sub- 
angular  near  the  mouth,  ending  in  an  acute 
point  separated  from  the  anterior  cavity  by  a 
transverse  septum ;  tip  often  deciduous  in  the 
adult. 

3.  Family. — Sli/pper-shaped  Pteropods   (Cymbu- 

liidflB).  Animal  globular  or  ovate ;  fins  two, 
on  each  side  of  mouth,  with  a  small  interme- 
diate lobe ;  shell  cartilaginous,  slipper-shaped, 
rarely  wanting: 
4  Family. — Spiral-Pteropods  (Limacinidfie).  Body 
spiral,  fins  elongate,  rounded,  united  at  their 
base  by  an  intermediate  lobe  bearing  an  oper- 
culum; mantle  large,  open  in  fi^nt;  shell 
spiral,  usually  sinistral,  and  produced  on  the 
collumellar  side;  operculum  ^distinct^  spiral 
vitreous. 
IL  OKDER. — ^Naked-Pteeopods  (Gynmosomata). 

Body  naked,  without  any  shell;  head  distinct; 
fins  two  or  four,  at  junction  of  head  and  body,  a  cen- 
tral intermediate  lobe ;  gills  exterior ;  shell  none. 
1.  Family. — Clios  (Clionidse).    Body  fusiform ;  head 
with  a  series  of  conical  prominences  on  each 
side ;  wings  two,  with  an  intermediate  foot- 
like appendage.  <»  2 
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2.  Family.  —  Pneumoderms    (PneumodermonidaB). 

Body  fusiform ;   head  with  arms  furnished 
with  pedicellate  suckers ;  wings  two,  with  a 
central  foot-like  appendage;  gills  on  hind, 
part  of  body. 

3.  Family.  —  Cymodoceas  (CymodoceidsB).      Body 

divided  into  two  parts ;  wings  four,  two  on 
each  side,  at  the  junction  between  head  and 
abdomen,  with  a  foot-like  appendaga 


GASTEROPODa 

The  Gasteropods,  comprising  the  tribes  of  the 
spiral  shell-bearing  MoUusks,  will  be  eagerly  sought 
aJfter  by  the  enterprising  traveller  on  account  of 
their  rarity  and  beauty,  nor  will  he  have  to  look  in 
vain  for  traces  of  their  whereabouts. 

On  the  bosom  of  the  ocean  fleets  of  purple  lanr- 
thmcB  and  sprightly  Atalants,  with  clear  transparent 
sheUa,  and  sometimes  a  Glassy-Nautilus  {Carina- 
ria)y  swift  and  rapid  in  its  movements,  will  be  no- 
ticed on  his  outward  voyage ;  nor  will  the  pelagian 
Dorids  and  Eolids  that  occupy  the  steins  of  floating 
sea-weeds  escape  his  observation. 

Wandering  amid  the  labyrinths  of  tropical  forests, 
he  will  discover,  sheltered  by  the  leaves,  or  hid 
among  the  fissures  of  the  bark,  showy-looking  Bu- 
limi,  and  fine  banded  Snails,  while  active  Na/nincBy 
with  their  truncate,  glandular  tails,  will  be  seen 
among  the  foliage  of  the  lower  bushes,  or  hiding  in 
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the  moss  and  dead  leavjes  at  the  foot  of  the  trees; 
and  among  their  tangled  roots  he  will  bring  to 
light  earth-loving  Cydostomes  and  ear-shaped  Land- 
Volutes.  The  beds  of  ancient  torrents,  decaying 
rocks,  and  the  debris  of  mountain  slopes,  will  also 
yield  him  curious  flattened,  dingy  Helicidoe,  and 
the  slug-like  forms  of  Oncfddiwm  and  Veronicella, 
If  he  is  near  the  coast,  he  will  find,  on  the  rocks, 
the  Chitons,  with  their  coats  of  mall,  the  curious 
Cup-and-Saucer  Limpets,  and  the  beautiful  pearly 
Ear-shells ;  and  among  the  coral  reefs  the  polished 
Cowry,  or  the  spine-armed  Murex;  nor  will  the 
numerous  kind  of  Wreath  and  Top-shells  be  over- 
looked in  his  search  among  the  stones  along  the 
strand.  Here  also,  perchance,  he  may  discover  some 
of  the  elegant  Volutes,  frequently  as  rare  and  costly 
as  they  are  beautifiil;  and  he  may  notice  the  large 
and  powerful  animals  of  the  StrombidcBy  or  Wing- 
Shells,  with  their  telescope-eyes  and  strong  muscular 
foot,  leaping  and  rolling  about  in  pursuit  of  prey ; 
Purple-Shells  and  Periwinkles  will  be  observed 
grazing  on  their  sea-weed  pastures,  in  company  with 
gaudy-coloured  Nerites;  while  on  the  sand-flats  he 
will  see  the  Naticas  and  the  glossy  Olives,  partially 
covered  by  expansions  of  their  foot,  forming  bur- 
rows in  the  moist  soft  bed  on  which  they  pass  their 
lives ;  here  also  will  be  seen  the  large-footed  BulMa 
and  the  Nassas,  with  their  bifid  tumed-up  tails, 
describing  sinuous  tracks  as  they  quickly  traverse 
the  surface  of  the  yielding  sand ;  while  in  the  coral- 
jnasses  around  him  a  carefrd  search  will  enable  him 


126  HANUAL  OF  NATURAL  HISTORY. 

to  discover,  securely  lodged^  the  carious  Magil/us  and 
the  Leptoconchus. 

III.  CLASS.— GASTEROPODS  (Gasteropoda), 

Head  distinct,  fiimished  with  eyes  and  tentacles ; 
body  usually  protected  by  a  spiral  or  conical  shell ; 
adult  walking  on  an  expanded  foot 

L  SUB-CLASS. — Pbosobraitchs  (Prosobranchiata). 

Heart  placed  behind  giUs;  sexes  distinct;  gills 
comb-like,  on  back  of  mantle  or  round  its  edge. 

I.  ORDER. — ^Pbctinibranchs  (Pectinibranchiata). 

Gills  formed  of  one  or  two  series  of  laminaB  on  left 
side  of  mantle  over  back  of  neck ;  shell  spiral 

I.  SUB-ORDER — PBOBOSGroiFKROUS-PECTDTIBRABTCHS 

(Proboscidifera). 
Head  with  a  long  retractile  proboscis ;  tentacles 
close  together  at  their  origin ;  eyes  sessile  at  their 
outer  bases.     Carnivorous. 

1 .  Family.— jRocfc-iSAeMs  (Muriddse).    Teeth  in  three 

rows ;  mantle  with  a  long  straight  siphon ; 
foot  simple  in  front ;  shell  with  a  more  or 
less  elongated  canal  at  fore  part  of  aperture  ; 
whorls  with  varices. 

2.  TAMrLY.—Trvmpet-Shells  (Tritonid©).    Teeth  in 

seven  rows ;  mantle  enclosed,  with  a  straight 
siphon;  shell  with  irregular  or  few  varices 
on  the  whorls;  aperture  with  an  elongated 
siphonal  canal. 
S.  Family. — TTA^JX^a  (Buccinidae).    Mantle  enclosed; 
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siphon  short,  recurved;  foot  simple  in  front ; 
shell  without  varices  on  whorls;  aperture 
with  no  canal  but  an  oblique  notch  at  the 
fore  part 

4.  Family. — Olives  (StrephoniAse).  Mantle  endosed; 

siphon  recurved ;  foot  fissured  on  each  side  in 
front,  the  margins  reflexed  on  shell;  shell 
with  last  whorl  enrolled  round  the  others, 
poUshed ;  aperture  with  an  oblique  notch  in 
front    (piwidcBy  Auct) 

5.  Family,— Tuli^p-SheUa  (Fasciolariidse).     Mantle 

enclosed ;  siphon  straight ;  lateral  teeth  not 
versatile  as  in  MwricidcBy  but  broad  and  mul- 
tidentate ;  shell  without  varices  on  whorls ; 
siphonal  canal  straight;  columella  with  plaits 
on  fore  pari 

6.  Family.  —  False-Volutes  (VasidsB).     Mantle  en- 

closed ;  siphon  straight ;  lateral  teeth  nar- 
row, with  a  single  large  denticle ;  shell  with 
the  aperture  channelled  in  front;  pillar  with 
plaits  on  the  middle.     {TwrhUieUidcBy  Gray.) 

7.  Family.  Foitc^e^-j^roper  (Volutidse).  Siphon  short, 

recurved,  with  auricles  on  each  side  at  base ; 
tentacles  far  apart,  imited  by  a  veil  over  the 
head  ;  shell  with  apex  of  spire  mammillated  ; 
columella  with  plaits. 

8.  Family — Mitres  (Mitridse).    Siphon  simple  at 

base;  tentacles  close  together  at  base;  mantle 
enclosed ;  foot  small ;  shell  with  apex  of  spire 
acute;  columella  with  plaits. 

9.  Family. — Chma-Shells  (Porcellanidae).    Siphon 
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simple  at  base;  tentades  close  together  at 
base  ;  mantle-lobes  expanded,  covering  sides 
of  shell;  operculum  none;  shell  polished,  with 
plaits  on  pillar ;  margin  of  outer  lip  thick- 
ened.   (MargineUidce^  Auct.) 

10.  Family. — FismreSheUs  (TurritidsB).     Siphon 

straight ;  mantle  with  a  slit  on  hind  part  of 
right  side ;  shell  turreted ;  aperture  with  a 
straight  canal  in  front;  outer  Up  with  a  fis- 
sure or  sinus  at  hind  part  of  margin,  (Pleu- 
rot&midce,  Gray.) 

11.  Family.  —  Tun^SheUs  (Dohidae).     Mantle  en- 

closed; siphon  recurved;  foot  small;  oper- 
culum none ;  shell  thin,  ventricose,  witl 
transverse  ribs  or  grooves ;  aperture  with  an 
oblique  notch  in  front. 

12.  Family.  —  Fig-SheUs  (Sycotypidse).     Mantle 

with  expanded  lobes  covering  sides  of  shell ; 
siphon  produced ;  operculum  none  ;  shell 
light,  ventricose ;  aperture  with  a  produced 
canal ;  whorls  with  transverse  ribs.  {Ficula, 
Swains.) 

13.  Family. — Velvet-Ears  (Velutinidse).     Eyes  on 

outer  side  of  tentacles ;  margin  of  mantle  in* 
flated,  folded  on  the  edge  into  two  canals; 
operculum  none ;  shell  thin,  turbinate,  co- 
vered with  a  velvety  epidermis;  aperture 
wide,  simple  in  front. 

14.  Family. — Dwarf -Eara  (Otinid«).     Tentacles 

obsolete  ;  eyes  on  upper  part  of  head ;  man- 
tle enclosed;  foot  divided  by  a  transverse 
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fissure  into  two  creeping  disks ;  operculum 
none;  shell  ear-shaped,  spire  minute;  aperture 
large. 

15.  Family. — Coriocellaa  (LameUariidae).    Eyes  at 

bases  of  tentacles;  mantle  very  large,  en- 
tirely covering  the  shell,  notched  in  front ; 
operculum  none ;  shell  thin,  semi-pellucid, 
ear-shaped ;  aperture  wide. 

16.  Family. — SeorSnaUa  (Naticid©).    Eyes  none; 

mantle  enclosed ;  foot  very  large,  produced 
in  front,  operculigerous,  lobe  greatly  deve- 
loped, partly  covering  the  shell ;  operculum 
subnspiral ;  shell  smooth,  spiral ;  aperture 
semi-lunar,  entire  in  front. 

17.  FAMiLY.Selmet-SheUa  (Cassididse).   Teeth  nu- 

merous, similar,  in  many  rows ;  mantle  en- 
closed, with  a  recurved  siphon;  operculum 
annular ;  shell  ventricose,  whorls  often  variced; 
aperture  with  a  recurved  canal,  or  a  notch  in 
front ;  outer  lip  thickened. 

1&  Family. — Weritletrcups  (ScalidaB).  Mantle  en- 
closed, without  a  siphon ;  foot  moderate ; 
eyes  on  outer  side  of  tentacles  ;  operculum 
homy,  spiral;  shell  turreted,  variced;  aper- 
ture round,  without  any  can^ 

19.  Family. — AwUShells  (Terebridse).  Mantle  en- 
dosed,  with  an  elongated  siphon;  eyes  on  tip 
of  tentacles  or  wanting ;  tentacles  small;  foot 
small ;  operculum  annular^  nucleus  apical ; 
shell  turreted;  outer  lip  thin,  not  variced. 
{Terdyrvruiy  Morch ;  Acuaidce,  Gray.) 

o5 
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20.  Family.  —  Pyramid-Shells     (PyramideUidse). 

Tentades  ear-shaped;  eyes  on  their  inner 
sides  ;  mantle  enclosed ;  foot  moderate ;  shell 
turreted ;  columella  plicated. 

21.  Family.  —  EvZvmas    (Eulimidse).       Tentacles 

simple,  subulate ;  eyes  on  their  outer  bases ; 
mantle  enclosed;  foot  moderate;  shell  tur- 
reted ;  columella  simple. 

22.  FAmLY.—Sta/r-fish  Pa/radtes  (StylinidaB).  Foot 

greatly  produced  in  front;  tentaoles  subulate, 
simple  j  eyes  on  their  outer  bases ;  mantle 
enclosed;  shell  globose  or  turreted;  aperture 
oblong ;  columella  simple.  Parasitic  on  Star- 
fishes. 

23.  Family.  —  False   Club-SheUs    (Cerithiopsidae). 

Eyes  on  centre  of  tentacles  at  their  base; 
mantle  enclosed,  with  a  short  siphon;  foot 
grooved  beneath ;  operculum  with  the  nu- 
cleus apical;  shell  turreted,  granular;  aper- 
ture with  a  short  anterior  canaL 
24?.  Family. — Staircase-Sheila  (Architectonicidse). 
Tentacles  folded,  with  the  suture  below ;  eyes 
sessile  on  upper  surface  of  their  base;  ten- 
tacles dose  together  at  their  base;  foot  small ; 
operculum  ovate  or  circular;  shell  trochiform, 
with  a  wide  umbilicus.     {Solarium^  LamcL) 

II.  SUB-ORDER, — RofirrMPKROUs-PEcrrnaBRANCHS 
(Rostrifera). 

Head  with  a  non-retractile  rostrum ;  tentacles 
subulate,  wide  apart,  on  the  sides  of  the  rostrum. 
Mostly  phytophagous. 
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25.  Family. — Wing-SheUs  (Strombidfle).     Eyes  on 

the  end  of  cylindric  peduncles,  with  the  ten- 
tacles on  their  middle;  mantle  with  outer 
margin  lobed ;  foot  divided,  formed  for  leap- 
ing not  walking  ;  operculum  claw-Uke ;  shell 
with  the  outer  lip  expanded,  notched  near 
the  fore  part^  changing  in  form  with  age. 
Marine. 

26.  Family. — Av^ger-Shelh  (TerebellidsB).    Eyes  on 

the  end  of  cylindric  peduncles ;  tentacles 
none ;  foot  compressed,  sub-ovate ;  operculum 
homy,  tricuspid  externally;  shell  subulate, 
involute ;  aperture  linear,  outer  lip  simple. 
Marine. 

27.  Family. — dmes  (Conidse).    Eyes  near  the  ends 

of  the  tentacles ;  teeth  barbed,  in  two  rows  ; 
mantle  enclosed;  operculimi  ovate,  nucleus 
apical;  shell  cone-shaped;  aperture  straight; 
outer  lip  simple. 

28.  Family.— jFafee  Wimg-SheUa  (Aporrhaidse).  Eyes 

sessile  on  outer  bases  of  tentacles ;  mantle  with 
the  outer  edge  expanded  or  lobed;  siphon 
bent  to  the  right;  foot  simple;  operculum 
annular,  ovate  ;  shell  with  the  outer  lip  sinu- 
ous, lobed,  or  digitate. 

29.  Family.  — LaMic6'8heU8  (Canoellariid®).     No 

tongue  nor  teeth  ;  eyes  sessile  on  outer  bases 
of  tentacles;  mantle  enclosed;  siphon  ru- 
dimentary ;  operculum  none ;  shell  spiral, 
whorls  cancellated;  columella  with  plaits. 
Marine. 
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30.  FkmLY.—Hair-Keda  (TrichotiropidsB).     Teeth 

in  seven  rows ;  tongue  short  and  broad ;  eyes 
on  lower  halves  of  tentacles ;  mantle  with  a 
rudimentary  siphon;  operculum  ovate,  annu- 
lar ;  shell  spiral ;  aperture  nearly  simple  in 
front ;  columella  without  plaits. 

31.  Family. — CoraZ-Parcwifes  (PediculariidsB).  Eyes 

on  outer  bases  of  tentacles ;  mantle  enclosed, 
simple  in  front ;  operculum  none ;  shell  non- 
spiral  ;  apex  lateral ;  aperture  very  wide ; 
columella  simple ;  outer  lip  thin. 

32.  Family. — EggSheUs  (Amphiperatidae).    Lateral 

teeth  pectinate ;  mantle  lobes  expanded,  co- 
vering the  sides,  of  the  shell,  bearded  exter- 
nally; operculum  none;  shell  porcellanous, 
smooth;  outer  lip  with  the  edge  inflexed. 
(Ovulnimy  Lamck.) 

33.  Family. — Cowries  (CyprseidsB).      Outer  lateral 

teeth  conical;  eyes  sessile  on  outer  bases  of 
tentacles;  mantle-lobes  expanded,  covering 
the  shell ;  operculum  none ;  shell  involute, 
the  last  whorl  enrolling  and  concealing  aU 
the  others ;  spire  none ;  columella  toothed. 

34.  Family. — Carriers  (Onustidae).    Eyes  sessile  on 

outer  bases  of  tentacles ;  mantle  simple  in 
front ;  foot  compressed,  formed  for  jumping 
not  walking ;  operculum  homy,  sub-annular ; 
shell  trochiform;  whorls  more  or  less  covered 
with  fragments  of  shells,  &a  (Phorid%  Qrs^j  i 
Xenophoracea^  TliL) 

35.  Family. — Chambered-SheUs  (Calyptridse).  Eyes 
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sessile  at  base  of  tentacles ;  gills  placed  ob- 
liquely across  neck  ;  foot  expanded,  simple ; 
operculum  none;  shell  conical,  non-spiral; 
aperture  wide,  with  an  internal  testaceous 
appendage. 

36.  Family. — BonnetSheUs  (Capulidae).     Eyes  on 

outer  bases  of  tentacles ;  gills  placed  obliquely 
across  neck ;  foot  folded  on  itself;  operculum 
none ;  shell  simple,  cap-shaped ;  aperture  wide, 
simple  internally.     Marine. 

37.  Family. — White-Ears  (Vanicoridae).    Eyes  ses- 

sile on  outer  bases  of  tentacles ;  foot  smaU ; 
drcular,  winged  at  the  sides,  and  with  a 
narrow  lobe  in  front ;  operculum  ovate, 
homy;  shell  spiral,  white ;  last  whorl  large; 
aperture  semi-lunar^  Marine.  {Na/ricaceOf 
PhiL) 
88.  Family.  —  Worm-Shella  (Vermetid©).  Eyes 
sessile  on  outer  bases  of  short  tentacles ;  foot 
cylindrical,  produced  and  truncate  in  front, 
not  fit  for  walking ;  operculum  circular,  spi- 
ral ;  shell  attached,  tubular,  irregularly  spiral 
Marine. 

39.  Family.— jPoZ^e  Tooth-SheUa  (Cseddae).    Eyes 

sessile  on  the  head  behind  bases  of  ten- 
tacles ;  foot  short ;  operculum  circular  ;  shell 
many-whorled,  sub-cylindrical,  arched ;  apex 
sub-spiral,  deciduous.    Marine. 

40.  Family. — Apple -Snails  (AmpullariidaB).    Ten- 

tacles subulate ;  eyes  on  peduncles  at  their 
ofuter  bases ;  mantle  with  a  siphon ;  rostrum 
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bilobate,  lobes  sabulate;  operculum  annu- 
lar, regular ;  shell  turbinate,  thin ;  aperture 
entire  in  front     Fluviatile. 

41.  Family. — Mi/ver  -  Snaila    (Viviparidse).     Eyes 

sessile  on  outer  bases  of  tentacles ;  rostrum 
entire ;  mantle  simple  in  front ;  operculum 
annular,  regular;  shell  turbinate,  covered 
with  an  epidermis ;  aperture  entire  in  front. 
Fluviatile.    (Paludinaceaj  Phil.) 

42.  Family. — Valve-SheUs  (ValvatidsB).    Eyes  ses- 

sile on  outer  sides  of  tentacles ;  siphon  none ; 
giUs  plumose,  exposed,  protected  by  a  long, 
slender  lobe ;  operculum  spiral,  many-whorl- 
ed ;  shell  spiral,  turbinate  or  discoidal ;  aper- 
ture entire.    Fluviatile. 

43.  Family. — Peri/mnldes  (littorinidaB).    Eyes  ses- 

sile on  outer  side  of  tentacles  ;  mantle-margin 
with  a  slight  siphonal  fold ;  operculum  sub- 
spiral;  shell  turbinate;  ap^ure  simple  in 
front.    Marine. 

44.  Family. — Riasoaa  (Eissoidfie).     Eyes  on  outer 

bases  of  tentacles;  rostrum  adnate  to  &re 
part  of  foot ;  mantle  simple  in  front ;  oper- 
caligerous  lobe  with  tentacular  appendages ; 
shell  spiral,  white,  more  or  less  turreted^ 
aperture  entire  in  front.    Marina 

45.  Family.  —  Quoyias  (Planaxid»).    Eyes  sessile 

on  outer  bases  of  tentacles ;  mantle  with  a 
sij^on  in  front ;  foot  with  the  sides  simple ; 
operculum  sub-spiral ;  shell  turreted,  with 
a  notch  at  fore  part  of  aperture.    Marine. 
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46.  FAMLr. — Sargasaa  '  Sheila   (Litiopidse).     Eyes 

sessile  on  outer  bases  of  tentacles ;  mantle 
with  a  siphon  in  front ;  foot  with  tentacular 
filaments  on  the  sides ;  operculum  sub-spiral; 
shell  sub-turreted ;  aperture  with  a  distinct 
notch  in  front.     Marine. 

47.  FAmLY.—SaU'Watei^  Clubs  (Cerithiidse).    Eyes 

on  outer  sides  of  tentacles ;  mantle  with  a 
siphonal  fold  or  a  distinct  siphon  in  front ; 
operculum  ovate,  sub-spiral;  outer  lateral 
teeth  conical,  curved ;  shell  turreted  ;  aper- 
ture more  or  less  beaked  and  channelled  in 
front ;  outer  lip  expanded.    Marine. 

48.  Family.  —  Freshwater     Clubs.  —  (Melaniidae). 

Eyes  sessile  on  outer  bases  of  tentacles ; 
mantle  margin  fringed,  with  a  slight  siphonal 
fold  in  front ;  operculum  sub-spiral ;  lateral 
teeth  multicuspid ;  shell  spiral,  many-whorl- 
ed,  covered  with  an  epidermis;  aperture 
usually  simple  in  front.  Fluviatila 

49.  Family. — Screw-Shells  (TurritellidaB).    Tongue 

very  short,  minute ;  eyes  on  bulgings  at 
outer  bases  of  tentacles;  mantle  -  margin 
fringed,  nearly  entire  in  front ;  a  single  long 
branchial  plume;  operculum  circular,  mul- 
tispiral,  edges  of  whorls  fimbriated ;  shell 
turreted,  many-whorled ;  aperture  simple 
in  front   Marina 

50.  Family. — RissoeUas  (Rissoellidae).   Eyes  sessile, 

&r  back  behind  tentacles;  rostrum  bifid, 
lobes  nearly  as  long  as  tentacles ;  opercu- 
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lum  annular,  with  an  internal  process  ;  shell 
spiral,  hyaline,  sub-turreted ;  aperture  en- 
tire in  front.    Marine. 

51.  Family. — Macgillivrayias    (MacgillivrayiidaB). 

Tentades  four  (?),  nearly  equal ;  eyes — (?) ; 
mantle  with  an  elongate  siphon  in  front ; 
foot  large,  produced  behind  ;  a  float  (?) ;  oper- 
culum annular,  with  an  internal  process; 
shell  spiral,  sub-globose,  horny,  sub-pellucid. 
Pelagian. 

52.  FAmLY. — OceomicSTUiils   (lanthinidse).     Ten- 

tacles subulate,  with  pedicles  at  their  outer 
bases ;  eyes  none ;  foot  small,  flat,  with  a 
vesicular  appendage  on  hind  part ;  shell 
thin,  turbinate,  violet ;  aperture  sub-quad- 
rate ;  columella  straight ;  outer  lip  notched 
Oceania 

IL  OEDER — ScuTiBRANCHS  (Scatibranchiata). 

GiUs  of  two  series  of  lamellflB,  forming  one  or 
two  series  over  back  of  neck,  or  on  under  edge  of 
mantle  round  foot;  shell  spiral,  or  symmetrical 
and  conical 

I.  SUB-ORDER — ^Peduncle-eyed  ScunBRAjycHS 
(Podophthalmata). 

Eyes  pedicelled,  separate   from  the  tentacles ; 
teeth  numerous,  lateral  ones  reniform,  very  numer- 
ous, crowded. 
1.  Family.— TTreorfA-^AeKe  (Turbinidfie).    Foot  with 
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a  lateral  fringe  ;  head-lobes  developed  ;  shell 
turbinate,  pearly  within;  operculum  calca- 
reous. 

2.  ¥AMlLY.—T(y[hShell8  (Trochid»).  Foot  'with  a 
lateral  fringe  ;  head-lobes  rudimentary ;  shell 
conical,  spiral,  pearly  within;  operculum 
homy. 

a.  Family. — False-Ears  (Stomatellidse).  Foot  with 
a  lateral  fringe ;  front  edge  of  mantle  entire  ; 
muscular  impression  crescentic ;  shell  ear- 
shaped,  imperforate,  pearly  within ;  opercu- 
lum none  or  rudimentary. 

4.  Family.  —  Sea-Ears  (HaUotidas).     Foot  with  a 

lateral  fringe ;  head-lobes  developed  ;  mantle 
with  the  front  edge  fissured ;  muscle  of  at- 
tachment oval,  central;  shell  ear -shaped, 
pearly  within,  with  a  series  of  holes ;  oper- 
culum nona 

5.  Family. — Nerites  (Neritidse).   Foot  simple,  with- 

out a  lateral  fringe ;  head-lobes  none ;  shell 
spiral,  turbinate,  not  pearly  within;  oper- 
culum sub-spiral,  calcareous,  with  an  internal 
process. 

IL  SUB-ORDER. — Sessile-eted  Scutibranchs 
(Edriophthahnata). 

Eyes  sessile,  or  on  a  slightly-raised  tubercle  on 
outer  side  of  base  of  tentacles ;  shell  (adult)  symme- 
trical, conical,  not  spiral,  not  pearly  within ;  oper- 
culum none. 
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6.  Family. — Fiesur&'Limpets  (FissurellidaB).  GiUs 

two,  symmetrical,  on  back  of  neck ;  foot  di- 
lated ;  sides  with  a  series  of  short  tentacles ; 
shell  conical ;  apex  perforate,  or  margin  fis- 
sured. 

7.  FAXiLY.—ToothSheUa  pentaUidae).  Head  with- 

out tentacles  or  eyes ;  foot  small,  conical ; 
sides  simple ;  shell  elongate,  conical ;  apex 
perforate. 

8.  Family. — False-LimpeU  (TecturidaB).  Gill  single, 

on  side  of  back  of  neck  ;  foot  with  a  simple 
groove  on  the  sides ;  tentacles  simple ;  shell 
oonical,  simple. 

9.  Family. — Blvnd-Limpeta  (Lepetidse).  Gills  two, 

pinnate,  on  back  of  neck ;  tentacles  subulate ; 
eyes  none  or  rudimentary;  shell  conical, 
simple. 

10.  Family.  —  Oroove-Limpets  (GadiniidaB).    Gills 

simple,  placed  obliquely  across  back  of  neck  ; 
tentacles  folded,  expanded ;  eyes  sessile  on 
middle  of  their  bases ;  shell  conical,  with  a 
groove  for  vent  in  front  of  right  side. 

11.  Family. — Trtte-iimpete  (Patellidee).   GilliLinder 

edge  of  mantle,  forming  a  more  or  less  com- 
plete ring  round  the  body;  tentacles  subu- 
late ;  shell  conical,  simple. 

12.  Family. — Chitons  (Chitonidse).     Gills  in  two 

series,  one  on  each  side  of  hind  part  of  body  ; 
head  covered  by  a  hood,  formed  of  the  \inited 
tentacles ;  eyes  none ;  shell  formed  of  eight 
imbricate  pieces  along  the  back. 
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n.  SUB-CLASS, — Opisthobranchiatb-Gasteropods 
(OpisthobraQchiata). 

Heart  placed  before  gills ;  gills  plume-like,  on  the 
side  under  the  mantle,  or  arranged  along  the  back, 
exposed. 

L  ORDEEL — Tectibranchs  (Tectibranchiata). 

Gill  forming  a  plume  on  the  side  under  a  fold  of 
mantle,  usually  protected  by  a  shell 

1.  Fajolt.  —  UwhreUa- Sheila    (Pleurobranchidae). 

Tentacles  ear-shaped;  eyes  sessile  on  their 
inner  bases ;  giU  on  the  side,  under  mantle ; 
shell  external  or  internal^  membranous  or 
calcareous. 

2.  Family.— >Sea-51are«    (Aplysiidae).      Tentacles 

separate,  ear-like  ;  eyes  sessile  on  head ;  foot 
with  large  lateral  lobes,  usually  folded  across 
back ;  shell  internal 

3.  Family. — Lcmg -tailed  BuUaa  (LophocerddsB). 

Tentacles  distinct,  ear-like;  eyes  sessile; 
organs  of  generation  close  together  in  one 
tubercle;  shell  external,  partly  covered  by 
lobes  of  foot 

4.  Family. — Bullceas  (Philinidae).    Tentacles  form- 

ing a  square  frontal  disk  with  lobes ;  eyes 
none ;  shell  concealed  in  substance  of  mantle. 
6.  'FAMTLY^'^-Bubble- Shells  (Bullidse).  A  tentacu- 
lar frontal  disk,  notched  behind;  eyes  sessile 
on  the  middle;  foot -lobes  covering  sides  of 
shell ;  mouth  of  shell  entire  in  front* 


14<0  MANUAL  OF  NATURAL  HISTORY. 

6.  Family.  —  Banded  Bubble-Shelh    (Aplustridae). 

Frontal  disk  produced  into  ear-like  tentacles  ; 
eyes  at  their  bases ;  operculum  none ;  shell 
with  mouth  channelled  in  front. 

7.  Family. — Cylindric-Bullas  (Cylichnidae).    Ten- 

tacles broad,  flattened,  lateral,  recumbent; 
eyes  on  their  inner  bases ;  foot  short ;  shell 
external,  cylindric,  with  a  plait  on  colu- 
mella. 

8.  Family.  —  Turned -Shells   (ActeonidsB).    Head 

depressed,  with  broad  posterior  tentacular 
lobes ;  eyes  sessile  on  middle  of  head ;  an 
operculum ;  shell  with  the  columella  plicata 

IL  ORDER — ^NuDiBRANCHS  (Nudibranchiata). 

Gills  exposed,  or  contractile  into  cavities  of  mantle; 
shell  only  present  in  the  larva  state. 

L  SUB-ORDER, — Anthobranchs  (Anthobranehiata). 

GiUs  surrounding  vent,  on  middle  of  hind  part  of 
back. 

1.  Family. — Dorida    (Dorididse).    Gills  in  a  com- 

mon cavity ;  mantle -edge  simple ;  teeth 
many  in  each  cross  series,  sub-similar,  inner 
often  smaller. 

2.  Family. — Falae^Dorids  (OnchidorididaB).     Gills 

in  separate  cavities  ;  mantle  edging  the  foot 
and  simple  ;  teeth  two  in  each  cross  seriea 

3.  Family. — Clubbed-Dorids  (Triopidse).     Gills  in  a 

common  cavity ;  mantle  small,  edged  with 
tentacles ;  teeth  many  (rarely  only  four)  in 
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each  cross  series,  inner  lateral  ones  large, 
irregular. 

n.  SUB-ORDER. — ^AiOLOBRANCHS  (Aiolobranchiata). 

Gills  superficial,  generally  in  the  form  of  fusiform 
processes,  plaits,  or  branching  vessels. 

4  Family.  —  Tritonias  (Dendronotidse).  Tongue 
broad  ;  teeth  many  in  each  cross  series  ;  jaws 
homy ;  tentacles  sheathed  ;  gills  fusiform  or 
branched,  on  each  side  of  back;  vent  lateral 

5.  Family. — ATdiopas     (Proctonotidae).      Tongue 

broad,  teeth   many   in   each   cross   series 
jaws   homy;   tentacles  simple,   linear,    not 
sheathed ;   gills  fusiform,  on  sides  of  back  ; 
vent  dorsal 

6.  Family. — Plev/rophyllidioms  (PleurophyllidiidaB). 

Tongue  broad ;  teeth  many  in  each  cross 
series  ;  jaws  homy ;  tentacles  simple,  united, 
expanded ;  gills  in  folds,  on  under  side  of 
mantle-margin,  which  is  bent  up. 

7.  Family. — Dotoa  (Dotonidae).    Tongue  narrow  ; 

teeth  in  a  single  central  series ;  tentacles 
sheathed  at  base,  retractile ;  gills  fusifonn, 
on  sides  of  back. 

8.  Family. — Eolids  (Eolididse).    Tongue  narrow; 

teeth  in  a  single  central  series;  tentacles 
subulate,  simple,  rarely  ringed  ;  contractile ; 
gills  fusiform  or  branched,  on  sides  of.  back  ; 
jaws  homy. 

9.  Family. — Hermcms  (Hermaeidae).    Tongue  nar- 
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row  ;  teeth  in  a  single  series;  tentades  none, 
rudimentary  or  folded  ;  gills  on  side  of  back ; 
vent  dorsal  or  sub-lateral ;  jaws  none. 

10.  FAMJLY.--Ely8ia8  (Elysiidae).     Tongue  narrow, 

teeth  in  a  single  series;  tentacles  subulate 
or  linear ;  gills  in  the  form  of  plaits  or  vessels 
radiating  on  siuface  of  back. 

11.  Family. — Searings  (Limapontiidse).      Tongue 

narrow ;  teeth  in  a  single  series ;  tentacles 
none  or  simple,  contractile ;  body  depressed; 
gills  none  external. 

12  Family.  —  Ocecmic  -  Slugs  (Phyllirrhoidae). 
Tongue  narrow ;  teeth  in  a  single  series ; 
jaws  homy;  tentacles  elongate,  subulate, 
simple;  body  compressed  vertically;  gills 
none  external 

13.  Family. — Phyllidiams  (Phyllidiidfle).  Tongue 
and  jaws  none;  tentacles  dorsal,  anterior, 
retractile ;  labial  palpi  close,  conical,  small ; 
gills  in  form  of  radiating  folds,  on  under  side 
of  mantle-margin ;  vent  medial,  posterior. 

in.  /SC7:5-CZ-4/SiSf.— Hetbropodous-Gastebopods 
(Heteropoda).  ♦ 

Qills  tufted,  on  inner  edge  of  front  of  mantle ; 
foot  various,  modified  and  compressed  for  swimming. 

1.  Family. — Carinariaa    (Pterotracheidae).      Body 

elongated,  gelatinous;  eyes  large,  sessile; 
gills  in  a  small  sac,  naked,  or  covered  with 
a  thin  sub-spiral  shell ;  operculum  nona 

2.  Family.— Sea-iltT(W(;«  (Sagittidse).     Head  with- 
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out  eyes  or  tentacles ;  gills  none  external ; 
body  elongated,  famished  with  fins  or  swim* 
ming  lobes ;  shell  and  operculum  none. 

3.  Family.  —  Fteroaomes    (Pterosomatidse).     Body 

gelatinous,  transparent,  sulx^ylindrical,  with 
a  large  thin  horizontal  wing-like  fin  on 
each  side;  eyes  sessile ;  tentacles  none;  shell 
none. 

4.  FAmLY.—Atalants   (Atlantid«).      Head    with 

subulate  tentacles;  eyes  sessile  on  sides  of 
head ;  body  spiral,  enclosed  in  a  shell ;  foot 
with  the  front  part  in  form  of  a  vertical  fin.; 
hind  part  narrow,  horizontal,  operculigerous ; 
shell  spiral,  transparent,  carinated. 

IV.  SUB-CLASS. — ^Pulmokipebou^-Gastkropods 
(Pulmonifera). 

Breathing  organ  in  form  of  an  air-sac  or  dorsal 
cavity  lined  by  a  vascular  net-work ;  mouth  with 
transverse  jaws  ;  respiring  free  air ;  phytophagous  ; 
larva  without  cephalic  fins. 

I.  ORDER — ^AnELOPNECMONS  (Adelopneuinona). 

Edge  of  mantle  imited  to  nape,  covering  pul- 
monary cavity  except  at  a  lateral  aperture  ;  herma- 
phrodite ;  operculum  none. 

L  SUB-OEDER, — Terrestrial-Pulmonifkrs 
(Geophila). 

Eyes  at  apex  of  elongated  cylindrical  peduncles ; 
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tentades  cylindrical,  shorter  than  and  under  eye- 
peduncles.     Living  on  the  land. 

1.  Family. — Waier-loving  Slv^s  {OnctAdndse).  Eye- 

peduncles  contractile  (not  retractile),  eyes 
at  their  ends ;  body  covered  with  a  large 
coriaceous  mantle  ;  shell  nona 

2.  Family. — Burrotdng-Sluga  (Testacellidse).  Eye- 

peduncles  retractile;  mantle  usually  con- 
cealed under  shell ;  breathing  orifice  on  hind 
part  of  mantle ;  shell  external,  small,  on  hind 
part  of  body. 

3.  Family. — jPi'ue-zSZi^^a  (LimaddsB).  Eye-peduncles 

retractile ;  mantle  shield-shaped,  covering  the 
shell ;  breathing  orifice  on  right  side  ;  caudal 
gland  none  ;  shell  rudimentary,  internal 

4.  Family. — Arions    (Arionidae).      Eye-peduncles 

retractile;  mantle  shield-shaped,  covering 
the  shell ;  breathing  orifice  on  right  side ; 
foot  with  a  distinct  caudal  gland  near  the 
end ;  shell  internal,  rudimentary,  or  external 
and  well  developed. 

5.  Family. — Snails  (Helicidse).    Eye-peduncles  re- 

tractile; mantle  lining  the  shell;  caudal 
gland  none;  shell  external,  spiral,  well-de- 
veloped. 

1,  BulimiruB.    Aperture  of  shell  longer  than 

wide,  columella  not  truncate;   spire  ele- 
vated 

2.  HeliciTKB,     Aperture  of  shell  wider  than 

long ;   columella   simple  in  front ;   spire 
moderate. 
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3.  Achatininc^    Aperture  of  shell  longer  than 

wide;  columella  truncate;  spire  more  or 
less  elevated. 

4.  VitrinvncB.      Animal  not  completely  retrac- 

tile within  the  shell ;  shell   thin,   trans- 
parent. 

II.  SUB'ORDER, — Fresh-water  Pulmonipers 
(Limnophila). 

Eyes  sessile  ;    tentacles   sub-cylindrical  or  flat- 
tened, simply  contractile  ;  operculum  none. 

6.  Family. — Pond-Snaild  (Limnseidse).     Tentacles 

contractile,  flattened  ;  eyes  sessile  on  their 
inner  bases;  shell  hom-<x)loured ;  aperture 
without  plaita    Fluviatile. 

7.  Family. — Marsh  -  Volutes    (Auriculidae).      Ten- 

tacles contractile;  eyes  sessile  on  nape  at 
inner  sides  of  bases  of  tentacles ;  shell  with 
the  aperture  plaited.  Terrestrial,  or  living  in 
marshes. 

III.  SUB'OBD£E,—MABisTSrFviMomFEBa 
(Thala£8ophila). 

Eyes  sessile  on  front  part  of  frontal  disk  foimed 
by  the  expanded  tentacles.  Living  on  the  shores  or 
in  salt  marshes. 

8.  Family. — Siphon-Shells    (Siphonariidse).     Ten- 

tacles forming  a  large  bilobed  frontal  disk ; 
mantle  with  a  fleshy  lobe  on  right  side  co- 
vering the  respiratory  aperture ;  shell  coni- 
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cal,  simple,  with  an  internal  groove  on  middle 
of  right  side ;  operculum  none. 
9.  Family. — Amphiiolcms  (AmphibolidaB).  Ten- 
tacles forming  by  their  union  a  large  frontal 
disk  with  the  eyes  sessile  on  the  fore  part ; 
shell  spiral,  turbinate  ;  outer  lip  notched  in 
the  middle ;  operculum  homy. 

II.  ORDER. — Phai^bopnetjmons    (Phaneropneumona). 

Edge  of  mantle  free  from  nape,  leaving  the  pul- 
monary cavity  open ;  operculum  distinct ;  animal 
unisexual 

I.  SUB-ORDER. — QpisoPHTHALifTAys  (Opiaophtbalmata). 

Eyes  sessile  on  upper  part  of  head  behind  base  of 
tentacle& 

1.  Family. — Looping-SnaUa  (TruncatellidsB).  Eyes 

sessile  behind  base  of  tentacles;  tentacles 
subulate ;  foot  divided  across ;  operculum 
homy,  sub-spiral ;  shell  turreted,  spiral 

II.  5^^-0-ffi>^i?.— EcTOPHTHALMiANs(Ectophthahimta). 

Eyes  placed  on  sides  of  head  at  outer  base  of 
tentacles ;  operculum  homy  or  testaceous. 

2.  Family. — Gyclostomea  (Cyclophoridae).     Eyes  at 

outer  base  of  tentacles  ;  foot  moderate ;  oper- 
culum spiral ;  shell  with  the  aperture  cir- 
cular. 

3.  Family. — Helidnes  (Helicinidae).    Eyes  at  outer 

bases  of  tentacles  ;  foot  elongate ;  operculum 
jLTimilftr ;  shell  with  the  aperture  semi-lunar. 
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BIVALVES. 

The  Conchiferay  comprising  the  Bivalve  Mollusks, 
have  the  sides  of  their  mantle  protected  by  shelly- 
valves,  which,  however,  are  not  spiral  as  in  the  Gas- 
teropods,  but  simply  concave  and  united  together 
by  a  horny  ligament.  The  Gonchifera  are  without 
any  apparent  head,  nor  are  they  possessed  of  either 
eyes  or  tentacles.  There  is  usually  a  pair  of  gills 
between  the  mantle  and  the  body  on  each  side;  and 
the  foot,  although  attached  to  the  belly,  does  not 
form  a  flattened  disk  as  in  the  Gasteropods,  but  is 
laterally  compressed,  allowing  the  animals  to  leap 
or  burrow,  but  not  serving  as  an  organ  of  reptation. 
The  mantle,  in  many  of  the  families,  is  posteriorly 
prolonged  into  two  siphons  or  tubes,  the  upper  one 
of  which  is  anal  and  excretory,  and  the  lower  one 
branchial  or  respiratory;  in  other  families  the  si- 
phonal  tubes  are  entirely  wanting.  Some  Bivalve 
Mollusks  swim  freely  about  by  alternately  closing 
and  expanding  their  valves,  as  the  Pectens,  which 
have  hence  been  termed  the  "butterflies  of  the 
deep;"  others,  on  the  contrary,  are  securely  an- 
chored to  foreign  bodies  at  the  bottom  of  the  sea, 
as  the  Clam-shells  and  the  Oysters ;  while  others, 
as  the  Venuses  and  Cockles,  are  enabled  to  move 
about  on  the  surface  of  the  sand  by  placing  their 
bent  foot  under  their  shells  and  suddenly  straighten- 
ing it,  causing  it  to  act  like  a  lever.  Some  GoTichif era 
bury  themselves  with  great  fiawality  in  the  mud  or 

H  2 
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sand  by  means  of  their  long  conical  muscular  foot, 
as  the  Bazor-fish,  the  Qapers,  and  the  fresh-water 
Pearl-Mussels ;  some  again  are  loosely  attached  to 
Bub-marine  rocks  by  a  long  byssus^  as  the  Mussels 
and  Pinnas,  in  which  case  the  foot,  being  useless,  is 
rudimentary  or  obsolete.  Others  perforate  stones,  as 
the  Pholades,  or  wood,  as  the  Ship-worms  or  Tere- 
dines,  which  are  often  very  destructive  to  the  bot- 
toms of  vessels,  and  do  much  mischief  in  dockyards 
to  timber.  Many  Bivalves  are  excellent  articles  of 
diet,  as  the  Scallop  and  the  Cockle ;  nor  must  that 
epicurean  morsel  be  omitted,  the  much-prized  Oyster ; 
other  Conchiferous  shell- fish  are  important  in  a 
commercial  point  of  view,  on  accoimt  of  the  pearly 
nature  of  their  shells,  and  the  globules  of  free  nacre 
they  sometimes  secrete,  as  the  Pearl-Oysters. 

IV.  CLASS.— BIVALVES  (Conchifera). 

Head  indistinct;  body  covered  with  a  bilobed 
mantle,  each  lobe  protected  by  a  shelly  valve  ;  gills 
lamellar,  two  on  each  side ;  foot  usually  compressed 
and  keeled ;  tnouth  with  elongate  fleshy  lips ;  valves 
of  shell  united  on  their  dorsal  edges  by  a  ligament. 
Aquatia 

I.    SUB-CLASS, — ^BlMTJSCULAR-BlVALVES 

(Dimyaria). 

Animal  with  two  nearly  equal  adductor  muscles 
for  closing  the  valves. 

I.  ORDEB.— Phyllopods  (Phyllopoda). 

Foot  lamellar  or  elongate ;  gills  not  produced  into 
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anal  siphon ;  mantle-lobes  more  or  less  disunited ; 
siphons  elongate,  usually  separate  at  their  ends. 

1.  Family. — V&nAiaea  (Veneridse).    Siphons  short, 

united  for  the  greater  part  of  their  length 
foot  large,  compressed ;  shell  regular,  closed 
hinge  with  three  diverging  cardinal  teeth 
ligament  external     Marine. 

2.  Family. — Cyprinas  (Cyprinidae).    Siphons  very 

short ;  mantle-lobes  free  beneath ;  shell 
ovate,  cordate,  covered  with  an  epidermis ; 
hinge- teeth  3-3  ;  anterior  lateral  teeth 
none ;  siphonal  inflection  none  or  rudimen- 
tary. 

3.  Family. — Olauconovnea   (GlauconomidsB).    Shell 

oblong,  covered  with  a  green  epidermis ; 
hinge-teeth  3-3,  in  right  valve  the  hinder 
elongate  and  bifld,  in  left  valve  the  hinder 
small  and  laminar ;  lateral  teeth  none. 

4.  Family. — Rock -Borers   (Petricolidse).     Siphons 

elongated,  separate ;  foot  small,  lanceolate, 
with  a  byssal  groove ;  shell  boring,  gaping, 
often  irregular;  ligament  external;  hinge- 
teeth  large  and  irregular. 

5.  Family.  —  Gyr&noida  (Cyrenoididae).    Mantle- 

lobes  free  beneath,  with  two  united  siphons  ; 
giUs  two  on  each  side ;  shell  oblong,  ventri- 
cose,  covered  with  a  thin  epidermis ;  cardinal 
teeth  3-3  ;  siphonal  inflection  none. 

6.  Family. — FreahwaUr-Vermeea    (Corbiculidse). 

Siphons  produced,  more  or  less  united ;  foot 
large,  linguiform  ;  shell  tumid,  covered  with 
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an  epidermis ;  ligament  external ;  hinge  with 
cardinal  and  lateral  teeth.     Fluviatile. 

7.  Family. — Paphians  (Paphiidse).  Shell  variable 

in  form ;  ligament  internal ;  pallial  impres- 
sion sinuated ;  hinge  with  the  anterior  car- 
dinal tooth  simple,  compressed. 

8.  Family. — Madras  (Mactridse).  Siphons  united 

to  their  extremities,  which  are  fiinged ;  foot 
linguiform,  geniculate  ;  shell  with  the  carti- 
lage internal  j  two  cardinal  teeth  in  each 
valve,  the  anterior  usually  bifid. 

9.  Family.  —  AnKxtiTieUas  (AnatinellidaB).    Shell 

oblong,  rather  gaping  behind,  equivalve, 
covered  with  an  epidermis ;  cartUage  internal, 
in  a  pit ;  lateral  teeth  none  ;  siphonal  inflec- 
tion none. 

10.  Family. — TeUens    (Tellinidse).     Siphons  long, 

slender,  entirely  separate ;  foot  broad,  geni- 
culate; shell  regular;  hinge  with  two  primary 
teeth  in  each  valve ;  ligament  external ;  si- 
phonal  inflection  deep. 

11.  Family. — Mud-Madras  (Scrobiculariidae).   Ori- 

fices of  siphonal  tubes  plain  ;  mantle-margin 
toothed;  foot  large,  compressed;  shell  slightly 
gaping  posteriorly ;  hinge  with  an  internal 
cartilage  situated  in  a  pit. 

12.  Family. —  Wedge-Shells  (Donacidae).      Mantle 

fi"eely  open  in  fi-ont ;  siphons  separated  to 
their  bases ;  foot  large,  sharp-edged,  with  a 
byssal  groove ;  shell  variable  in  form,  more  or 
less  wedge-shaped ;  hiage  with  primary  teeth. 
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II.  ORDER— Cladopods  (Cladopoda). 
Foot  large  aud  club-shaped,  often  truncate  a^d 
expanded  at  the  end ;  mantle-lobes  usually  united, 
with  a  passage  in  front  for  the  foot ;  siphons  large, 
produced,  generally  united  to  their  ends ;  gills  pro- 
duced into  the  anal  siphon. 

1.  Family. — Borers  (Pholadidae).     Siphons  greatly 

prolonged,  united  as  far  as  their  ends ;  foot 
club-shaped,  truncate  at  end ;  shell  free,  or 
within  a  tube,  without  ligament,  and  with 
apophyses  under  the  beaks ;  often  with  sup- 
plemental valves. 

2.  Family. — TubeShella  (Gastrochsenidfle).  Siphons 

very  long,  united  almost  to  their  ends  and 
fimbriated ;  foot  small,  digitiform ;  shell  equi- 
valve,  often  gaping,  incnisted  in  whole  or . 
partly,  or  fr^e  in  a  tube,  which  is  either  free 
or  enclosed  ;  no  apophyses  at  the  hinge. 

3.  Family. — Razor-fish  (Solenidse).    Siphons  short, 

united ;  orifices  fimbriated ;  foot  elongated, 
thick,  club-shaped,  truncated ;  shell  sub- 
cylindrical,  greatly  elongated  transversely, 
gaping  at  each  end  ;  hinge  with  two  or  three 
teeth  in  each  valve,  the  hinder  bifid,  carti- 
lage external,  on  a  pad  or  fulcrum. 

4.  Family. — Pod-Shells  (Pharidse).      Siphons  sepa- 

rated for  more  than  half  their  length  ;  foot 
ovate,  elongate,  truncated;  shell  greatly 
elongated  transversely,  gaping  at  each  end  ; 
ligament  external;  hinge  simple,  or  with 
one  or  two  hooked  teeth. 
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5.  Family. — Lcmtem-SheUs  (Latenmlidae).  Siphons 

slender,  separated,  with  fringed  orifices  ;  foot 
small;  mantle  almost  entirely  closed;  shell 
inequivalve,  gaping  at  the  hinder  extremity ; 
ligament  internal;  usually  a  free  ossicle  at 
the  hinge ;  a  siphonal  inflection. 

6.  Family. — Arctic-Qapere  (Glycimeridae).    Siphons 

elongated,  united ;  mantle-lobes  united  ;  shell 
more  or  less  gaping  at  the  sides,  transversely 
elongated  ;  ligament  large,  prominent,  exter- 
nal, on  a  fulcrum ;  hinge  simple  or  with  a 
few  primary  teeth. 

7.  Family.  —  Oapers    (Myidas).      Siphons  greatly 

elongated,  united  to  their  ends ;  foot  small ; 
mantle  almost  entirely  closed ;  shell  oblong, 
gaping  at  the  extremities ;  cartilage  in  a 
spoon-shaped  cavity  in  one  of  the  valves; 
hinge  edentulate ;  no  free  ossicle. 

8.  Family.  —  Pearly -Oapers      (Pholadomyidse). 

Mantle- lobes  united ;  siphons  none ;  an  open- 
ing under  siphonal  orifice ;  foot  bifiircate  ; 
shell  transverse,  pearly  within,  gaping  pos- 
teriorly ;  hinge  without  teeth ;  ligament  ex- 
ternal 

9.  Family. — Pod-Oapers  (Solenomyidae).    Mantle  al- 

most entirely  open,  with  a  single  drrhated 
orifice  behind ;  foot  cylindrical,  truncate, 
ending  in  a  fimbriated  disk ;  shell  transverse- 
ly oblong,  with  a  thick  epidermis  extending 
beyond  the  margins ;  hinge  with  a  cardinal 
tooth  in  each  valve. 
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10.  Family. — OaZeorrmuia   (GaleommidaB).     Mantle 

very  large,  double-edged,  tubercled,  almost 
entirely  open,  with  a  single  aperture  at  hind 
part ;  foot  long,  ligulate,  perforate,  byssifer- 
ous ;  shell  thin,  equivalve,  transversely  oval, 
entire,  ventral  margin  gaping ;  hinge  eden- 
tulate ;  ligament  internal. 

1 1 .  Family.  —  Pcmdoras    (Pandoridae).      Siphons 

short,  united  nearly  to  their  ends,  ends  diver- 
gent, fringed  ;  shell  equivalve,  pearly  within ; 
ligament  internal,  hinge  often  with  an  inter- 
nal ossicle. 

1 2.  Family. — CorbvZas  (Corbulidae).    Siphons  very 

short,  united,  ends  fringed,  and  with  a  mem- 
branous tube  ;  mantle  almost  entirely  open  ; 
foot  narrow;  shell  inequivalve,  beaked  an- 
teriorly; hinge  with  primary  teeth  in  one 
or  both  valves  ;  cartilage  in  an  internal  pit. 

13.  Family. — Stane-Barera  (Saxicavidae).     Mantle 

closed  except  for  passage  of  foot;  siphons 
elongate,  united  ;  foot  byssiferous  ;  shell  ir- 
regular, gaping  at  ventral  margin ;  hinge 
with  a  few  primary  teeth. 

J  4?.  Family. — Laseas  (Laseidse).  Mantle  with  only 
one  (anal)  opening,  folded  anteriorly  into  a 
canal  or  tube ;  foot  ligulate,  grooved,  byssi- 
ferous ;  shell  small,  tumid  or  compressed ; 
ligament  and  teeth  variable. 

lo.  Family. — Seah'SheUs  (Leptonidae).  Mantle- 
margin  extending  beyond  the  shell  and  cirr- 
hated;  siphon  short ;  foot  keeled  and  disked; 

II  5 
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shell  orbicular,  compressed,  gaping  at  the 
sides ;  pallial  impression  simple. 

III.  ORDER. — GoNiopoDS  (Goniopoda). 

Foot  angular,  more  or  less  compressed ;  siphons 
none  or  rudimentary  ;  mantle-lobes  more  or 
less  united. 

1.  Family. — False-Cockles   (Carditidae).    Lobes  of 

mantle  disunited  in  their  entire  length,  with 
a  single  posterior  opening  ;  foot  compressed, 
with  a  byssal  groove  ;  shell  closed,  regular, 
free ;  hinge  with  one  or  two  oblique  cardinal 
teeth,  lateral  teeth  none. 

2.  Family. — Chamas   (ChamidaB).     Two  short  si- 

phons beset  with  cirrhi;  lobes  of  mantle 
united  behind ;  foot  small,  cylindrical,  trun- 
cate ;  shell  irregular,  porcellanous,  attached, 
inequivalve,  with  a  single  large  hinge-tooth ; 
paUial  impression  not  sinuated. 

3.  Family.  —  Cockles    (Cardiidae).      Siphons  short, 

their  bases  beset  with  cirrhi,  margins  fringed  ; 
foot  large  and  geniculate ;  shell  cordate,  with 
radiating  ribs  and  furrows ;  hinge  usually 
with  two  primary  teeth  in  each  valve,  and 
distinct  lateral  teeth  ;  pallial  impression  not 
sinuated. 

4.  Family.  —  Heart- Cockles   (Glossidae).      Mantle- 

lobes  united  behind,  with  two  short  siphons ; 
foot  small,  sub-angular,  compressed,  and 
trenchant ;  shell  symmetrical,  heart-shaped, 
ventricose;    beaks  spirally  inrolled;    hinge 
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with  two  primary  teeth  in  one  valve  and 
three  in  the  other ;  ligament  internal 

5.  Family. — Astiwtea  (ABtartidae).     Mantle  almost 

entirely  open ;  siphons  rudimentary,  consist- 
ing of  two  scarcely  separated  orifices ;  foot 
thick,  hatchet-shaped,  without  a  byssus;  shell 
thick,  closed ;  hinge  with  primary  teeth ; 
ligament  external ;  pallial  impression  nearly 
entire. 

6.  Family. — CraasateUas  (Crassatellidse).     Animal 

?  shell  with  the  valves  closed;   hinge 

with  two  cardinal  teeth  ;  lateral  teeth  none  ; 
cartilage  in  an  internal  triangular  pit. 

7.  Family.  —  Lucinaa   (Lucinidae).      Mantle-lobes 

half  united,  with  two  openings  at  the  hind 
part ;  foot  cylindrical,  folded  on  itseU^  hol- 
low, the  tube  opening  into  the  visceral  cavity ; 
shell  more  or  less  orbicular ;  ligament  ex- 
ternal or  sub-internal ;  muscular  scars  large. 

8.  Family. — Fcdse-Lucinas  (Diplodontidse).  Mantle- 

margins  united  except  for  a  large  inferior 
opening  ifor  foot,  and  a  small  posterior  anal 
opening  without  any  siphon;  foot  vermi- 
form ;  shell  irregular,  closed,  with  cardinal 
teeth  in  each  valve. 

9.  Family. — Ark8  (Ajrddae).    Mantle  freely  open  ; 

siphons  none ;  gills  of  separate  filaments ; 
foot  bent,  grooved,  with  slightly  crimped 
margins ;  shell  not  pearly  within,  closed  or 
gaping  at  ventral  margin ;  hinge  multiden- 
tate,  teeth  interlocking. 
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10.  Family.  —  Solen-Arka-.  (Solenellidae).     Mantle 

open  the  entire  length,  margin  double,  with 
a  single  anal  siphon  ;  labial  palps  elongate ; 
foot  compressed,  geniculate,  with  a  disk  with 
crenate  margins ;  shell  thin,  gaping  slightly 
posteriorly,  not  pearly  within  ;  hinge-margin 
with  comb-like  teeth ;  ligament  external, 
prominent. 

11.  Family.  —  Pearly-Arks    (Nuculidse).      Mantle 

completely  open,  with  or  without  siphonal 
tubes ;  one  of  the  labial  palps  curled,  with 
fimbriated  margins ;  gills  foliaceous ;  foot 
deeply  grooved,  forming  an  ovate  disk  with 
serrated  margins ;  shell  pearly  within  ;  teeth 
comb-like ;  ligament  internal. 

12.  Family. — GocUe-Arka    (Trigoniidse).    Mantle- 

lobes  free,  prolonged  into  short  siphons ;  gills 
foliaceous  ;  foot  large,  geniculate,  with  a  disk ; 
shell  equivalve,  with  radiating  ribs,  pearly 
within  ;  hinge  with  a  few  broad,  lamelliform, 
grooved  teeth  interlocking  with  each  other. 

13  Family.  —  Pond-Mussels  (Unionidse).  Mantle 
freely  open,  branchial  orifice  fringed,  anal 
plain  or  tube-like ;  gills  foliaceous ;  foot 
broad,  compressed,  without  a  byssal  groove ; 
shell  pearly  within,  covered  with  an  epider- 
mis ;  hinge  variable  ;  ligament  external  Flu- 
viatile. 

14.  Family.  —  Mk- Mussels  (Mutelidae).  Mantle 
freely  open,  united  behind  and  prolonged 
into  two  short  siphons ;  gills  foliaceous ;  foot 
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large,  compressed;  shell  transverse,  pearly 
within ;  hinge-margin  tuberculated  ;  ligament 
marginal,  external     Fluviatile. 

15.  Family. — River-8olen8  (Mycetopidse).    Mantle 

freely  open ;  siphons  none ;  foot  long,  cylin- 
drical, produced,  inflated  at  the  end;  shell 
thin,  sub-cylindrical,  gaping  at  both  sides; 
beaks  nearly  central    Fluviatile. 

16.  Family. — River-Oysters  {Mtheiiidsd).    Lobes  of 

mantle  entirely  disunited,  prolonged  into 
short  siphons;  gills  foliaceous;  foot  large, 
thick,  oblong;  shell  irregular,  attached;  hinge 
edentulous ;  ligament  in  a  groove  of  beaks. 
Fluviatile. 

IV.  ORDER. — PoGONOPODS  (Pogonopoda). 

Siphons  indistinct  or  rudimentary;  animal  at- 
tached by  a  bundle  of  fibres  arising  from  front  of 
base  of  foot. 

1.  Family. — Mussels  (Mytilidae).     Mantle-margins 

more  or  less  united ;  siphonal  tubes  distinct 
or  wanting ;  gills  foliaceous ;  foot  small,  nar- 
row, byssiferous ;  shell  elongated,  equivalve ; 
hinge  simple  or  sub-dentate ;  ligament  mar- 
ginal, sub-internal ;  muscular  scars  unequal 
Marine. 

2.  Family.  —  Fresh-water  Mussels   (Dreissenidae). 

Mantle  closed ;  branchial  opening  tube-like, 
with  a  fringed  orifice,  anal  sessile  and  plain  ; 
foot  short,  byssiferous ;  shell  with  the  beaks 
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terminal ;  hinge  usually  edentulate,  with  a 
transverse  septum.    Fluviatile. 

3.  Family. — Pea/rl-Oysters   (Aviculidae).      Mantle 

freely  open,  margins  cirrhated;  foot  small, 
cylindrical,  with  a  byssal  groove ;  shell  foli- 
ated, irregular,  pearly  within,  right  valve 
with  a  notch  for  the  bj^ssus ;  hinge-margin 
straight ;  ligament  marginal,  simple  or  inter- 
rupted. 

4.  Family. — Pirmaa  (Pinnidse).    Mouth  with  folia- 

oeous  lips;  no  separate  posterior  opening; 
anal  siphon  with  a  long  ligulate  valve;  gills 
foliaceous ;  shell  wedge-shaped,  gaping  at 
ventral  margin,  pointed  at  dorsal;  hinge 
lateral,  without  teeth ;  ligament  linear,  al- 
most internal. 

5.  Family. — Cla/ms  (TridacnidsB).     Mantle  closed, 

except  for  the  branchial  and  anal  orifices,  aud 
the  aperture  for  the  thick,  cylindrical,  byssi- 
ferous  foot ;  shell  regular,  transverse,  truncate ; 
hinge  with  two  compressed  teeth ;  ligament 
external ;  muscular  scars  united,  irreguLur. 

II.  SUB-CLASS. — Unimuscular-Bivalvbs 
(Monomyaria). 

Animal  with  a  single  adductor  muscle  for  closing 
the  valves. 

L  ORDER— MiCROPODs  (Micropoda). 

Mantle-lobes  entirely  free ;  siphons  none ;  foot 
rudimentary. 
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1.  Family. — Scallops  (Pectinidse)     Mantle  open  in 

its  entire  length,  with  pendent  tentacular 
edges,  usually  with  eye-like  spots;  foot  small, 
cylindrical,  with  a  byssal  groove ;  shell  free, 
regular,  not  foliaceous,  usually  auricled  ;  liga- 
ment in  a  cardinal  groove. 

2.  Family.— Water-Clams  (Spondylidse).     Mantle- 

margins  with  tiiincate  cirrhi ;  foot  short,  pe- 
dunculate, ending  in  a  disk,  with  an  elongate 
cylindrical  tendon  arising  from  its  centre; 
shell  irregular,  attached ;  hinge  with  two 
strong  teeth  ;  ligament  internal. 

3.  Family. — Oysters  (Ostreidae).     Mantle  open  in 

its  entire  length,  without  siphons,  edges 
double  bordered  with  cirrhi,  no  conspicuous 
ocelli ;  foot  obsolete,  rudimentary  -,  shell  irre- 
gular, attached,  foliated;  hinge  without  teeth; 
ligament  internal  or  semi-intenial. 

4.  Family. — Perforated-Oysters  (Anomiidse).  Mantle 

freely  open,  with  cirrhated  mai'gins,  no  con- 
spicuous ocelli ;  foot  rudimentary ;  shell  emar- 
ginate,  or  perforated  near  the  beak,  through 
which  opening  the  adductor  muscle  passes, 
attached  to  an  opercular  shelly  plug. 

5.  Family. —  Wi/ndow-Oysters  (PlacunidaB).     Shell 

compressed,  thin,  transparent ;  cartilages  on 
the  edge  of  two  divergent  ridges  on  one  of 
the  valves,  which  fit  into  grooves  in  the  other. 
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BRACHIOPODS. 

The  Brachiopods  are  headless  Mollusks  like  the 
Gonehifera,  and  the  foot  is  also  wanting ;  they  are, 
moreover,  destitute  of  true  gills,  and  appear  to  re- 
spire by  means  of  their  mantle.  Their  bodies  are 
protected  by  two  unequal,  symmetrical,  valves  united 
by  a  hinge  without  a  ligament ;  the  imder  or  ven- 
tral valve  is  sometimes  attached,  and  the  upper  or 
dorsal  is  frequently  perforated  near  the  beak  for  the 
passage  of  a  tendon,  by  means  of  which  the  animal 
is  anchored  to  sub-marine  bodie&  The  mantle-mar- 
gins are  disunited,  but  the  great  distinguishing  fea- 
ture of  these  remarkable  creatures  is  the  existence 
of  two,  strangely  contoited  or  spiral,  bony  arms 
covered  with  a  ciliated  membrane,  and  arising  from 
each  side  of  the  mouth.  The  ends  of  the  spiral 
aims,  in  some  genera,  are  endowed  with  voluntary 
motion,  the  movement  being  eflfected  by  the  injec- 
tion of  a  fluid  into  the  hollow  spiral  tube  by  which 
the  coils  are  separated.  The  peculiar  bony  apophy- 
sary  skeleton  exhibits  various  modifications;  two 
thin  processes  usually  proceed  from  near  the  hinge 
of  the  upper  perforated  valve,  and  form  loops  or 
simple  apophyses  ;  sometimes  there  is  a  median  per- 
pendicular lamella  between  them,  and  sometimes 
they  develope  other  processes,  and  constitute  a  very 
complicated  apparatus.  Their  nervous  system  is 
composed  of  several  ganglia  surrounding  the  ceao- 
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phagns ;  their  organs  of  taste  are  probably  situated 
in  the  filaments  of  the  mantle-margin;  and  those  of 
touch  most  probably  consist  of  the  curious  ciliated, 
twisted  or  spiral,  tentacular  arms.  Their  digestive 
organs  do  not  differ  materially  from  those  of  the 
Bivalves,  the  alimentary  canal  commencing  in  a 
simple  oral  aperture  situated  between  the  bases  of 
the  tentacular  arms ;  in  Terehratvla  it  is  tubular 
and  curved  for  some  distance,  and  then  becomes  di- 
lated into  a  stomach,  while  in  other  genera,  it  makes 
several  turns  and  continues  throughout  of  the  same 
calibre ;  there  are  no  salivary  glands,  and  the  dis- 
integrated liver  pours  its  secretion  directly  into  the 
digestive  tube.  The  structure  of  the  shell  varies 
in  different  genera ;  in  Discvna,  it  is  almost  entirely 
homy,  in  Lingvla  it  is  covered  with  an  epidermis, 
which  in  Terehratvla  is  entirely  wanting.  The 
shells  of  the  TerehratulidcB  are  finely  perforated, 
the  tubular  apertures  being  lined,  in  the  living  ani- 
mal, with  prolongations  of  the  mantle.  The  Brachio- 
pods  are  extremely  numerous  in  fossil  genera  and 
species,  and  appear  to  have  been  among  the  forms 
of  MoUrtisca  earliest  created.  The  recent  genera  are 
few,  and  live  in  all  seas,  usually  at  very  consider- 
able depths ;  the  Graniidce  being  sessile  on  stones 
and  other  sub-marine  bodies ;  the  Terebratulce  are 
also  attached  by  means  of  their  tendons;  while 
the  LingulcB  perforate  the  mud  in  more  shallow 
situations. 
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V.  CLASS.— BRACHIOPODS  (Brachiopoda). 

Animal  furnished  with  a  pair  of  ciliated  oral 
arms,  sometimes  supported  by  a  calcareous  append- 
age ;  respiration  performed  by  the  vascular  mantle  ; 
body  covered  with  two  shells.  Attached  to  marine 
objects. 

SUB-GLASS, — ^Anctlopod-Brachiopods   (Ancylopoda). 
Oral  arms  recurved  and  attached  to  fixed  appen- 
dages on  the  disc  of  ventral  valve ;  shell  with  nu- 
merous minute  perforations. 

I.  ORDER — ^Ancylobrachiate-Brachiopods 
(Ancylobrachiata). 

Oral  arms  affixed  to  calcareous  plates,  forminri^ 

hoops  attached  to  the  hinge-margin  of  the  ventral 

valve,  and  prominent  in  its  cavity. 

1.  Family. — Lamp-SheUs   (Terebratulidse).     Arms 

looped  or  contorted,  fixed  to  an  apophysai^' 

skeleton;   shell  regular,  valves   articulated, 

attached  by  a  tendinous  band  which  passes 

out  of  a  hole  in  upper  valve. 

n.  ORDER — Cryptobrachiate-Brachiopods 
(Ciyptobrachiata). 

Oral  arms  sunk  into  grooves  in  the  convex  centre 
of  the  inner  surface  of  the  ventral  valve. 
1.  Family. — Thecidiama  (Thecidfieidae).     Arms  con- 
torted, fixed  to  margin  of  apophysary  ribs 
and  cardinal  teeth  ;  shell  attached  by  apex 
of  lower  valve,  which  is  produced. 
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IT.  SUB-CLASS. — Helictopod-Brachiopods 
(Helictopoda). 

Oral  anns  regularly  spirally  twisted  when  at  rest ; 
shell  not  pierced  with  minute  perforations. 

I.  ORDER — Sclerobrachiatb-Brachiopdos 
(Sclerobrachiata). 

Oral  arms  supported  by  a  shelly  plate  arising 
from  the  hinge-margin  of  ventral  valve. 

1.  Family.  —  Beaked  Lamtp-Shells  (Lampasidse). 
Arms  spiral,  supported  only  by  short  curved 
processes ;  shell  not  punctate,  usually  tetra- 
hedral  and  sharply  plaited.  (Rhynchcytiellidce, 
Auct.) 

II.  ORDER — Sarcicobrachiate-Brachiopods 
(Sarcicobrachiata). 

Oral  arms  fleshy,  without  any  shelly  support; 
lower  valve  of  shell  simple,  or  with  a  slight  median 
elevation. 

1.  Family. — SkuW-ShelU  (Craniidae).   Arms  fleshy, 

spiral,  attached  to  a  process  in  centre  of  lower 
valve  ;  upper  valve  limpet-like. 

2.  Family. — Diak-Shells    (Discinidae).      Arms  cili- 

ated, fixed  to  a  central  process  of  lower 
valve,  which  is  perforated  for  the  passage  of 
a  peduncle,  or  tendon  of  attachment ;  upper 
valve  conical,  simple. 

3.  Family. — Duck-billed  Limpets  (Lingulidae).  Ani- 

mal attached  by  a  tendinous  tube,  which  pro- 
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first  shewed  the  true  relations  of  the  animal  and 
its  position  among  the  tunicated  Mollusks. 

VI.  CLASS.— TUNICARIES  (Tunicata). 

Animal  acephalous,  with  a  soft  organized  coria- 
ceous or  gelatinous  test  or  shell  provided  with  a 
branchial  and  an  anal  orifice ;  mantle  forming  an 
interior  coat;  gills  attached  wholly  or  partly  to 
inner  surface  of  mantle ;  mouth  without  labial  ten- 
tacles ;  animals  single  or  aggregate ;  fixed  or  free. 
Hermaphrodite. 

1.  Family. — Ascidiaiis    (Ascidiidae).     Body  sacci- 

form, gelatinous  or  coriaceous,  fixed  at  one 
end,  free  at  the  other,  with  two  more  or  less 
prominent  orifices ;  isolated  or  gregarious, 
not  united  by  a  common  integument. 

2.  Family. — Sodal-Ascidians  (Clavellinidse).    In- 

dividuals each  having  its  own  heart,  respira- 
tion, and  system  of  nutrition  ;  but  fixed  on 
peduncles  that  branch  firom  a  common  creep- 
ing stem,  and  all  connected  by  a  circulation 
that  extends  throughout. 
3   Family.  —  Compound  -  Ascidiane   (Botryllidae). 
Animals  oval,  adhering  by  their  sides  in  a 
greater  or  less  number  so  as  to  resemble  a 
single  complex  animal ;  each  individual  with 
distinct  branchial  and  anal  orifices. 
1.  PolydiniTicB.       Body   divided    into    three 
distinct  portions,  or  a  thorax,  a  superior- 
abdomen,  and  a  post-abdomen. 
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2.  Diaderrm/i/ruB,    Body  distinctly  divided  into 

two  parts,  thorax  and  abdomen. 

3.  BotryllinoR.    Body  not  divided  into  a  dis- 

tinct thorax  and  abdomen,  the  viscera  being 
pushed  forward  on  side  of  branchial  cavity 
and  forming,  with  thorax,  an  ovoid  mass. 

4.  Familt. — PyrosoTnea  (Pyrosomatidse).    Common 

body  semi-cartilaginous,  floating,  cylindrical, 
open  at  one  of  its  extremities  only ;  animals 
associated  in  a  verticillate  arrangement,  hav- 
ing two  orifices  one  at  each  extremity. 

5.  Family. — Salpicma  (Salpidse).   Animal  free,  pela- 

gian, in  form  of  a  more  or  less  cylindrical 
tube  open  at  one  or  both  ends;  test  and 
mantle  continuous  at  respiratory  aperture, 
but  elsewhere  separated  by  a  wide  space; 
gill  forming  a  hollow  band  across  respiratory 
cavity ;  anal  orifice  ending  close  above  and 
to  right  side  of  mouth. 

6.  Family. — Pelonaians  (Pelonaiidse).  Body  cylin- 

drical, with  the  branchial  and  anal  orifices 
on  the  same  plane  on  papillary  eminences 
at  one  extremity ;  no  rays  or  tentacles  sur- 
rounding either  of  the  4-clefb  orifice& 

7.  Family. — Appendicularians  (Appendiculariidae). 

Body  flasknshaped,  with  a  lanceolate  append- 
age ;  mouth  at  bottom  of  respiratory  cavity ; 
respiratory  orifice  at  smalls  extremity  ;  gills 
represented  by  a  ciliated  band  of  mantle ; 
anus  on  dorsal  surface,  in  front  of  insertion  of 
caudal  appendage. 
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ANNULOSE  ANIMALS. 

The  classes  of  the  Aimulose  division  of  the  Ani- 
mal Kingdom,  which  is  characterised  chiefly  by  the 
segmented  nature  of  the  skin,  the  possession  of 
jointed  limbs,  and  a  double  knotted  chord  of  nerv- 
ous matter,  vary  greatly  among  themselves  accord- 
ing to  the  modifications  of  their  organs  of  locomo- 
tion, their  breathing  system,  and  their  generative 
apparatus.  Thus  we  find  the  Cirrhopods,  covered 
with  a-  testaceous  envelope,  fixed  to  one  spot,  and 
with  their  legs  metamorphosed  into  breathing  or- 
gans, living  in  the  water;  the  Crustaceans,  also 
aquatic  animals,  respiring  by  means  of  gills,  and  pro- 
tected by  a  hard  skin  composed  of  carbonate  of 
lime,  and  having  never  less  than  ten  legs,  but  often 
furnished  with  many  more  variously  modified ;  the 
Insects,  the  most  highly  organized  and  intelligent 
of  all  the  Annulose  classes,  breathing  the  firee  air, 
liaving  only  six  legs,  usually  provided  with  wings, 
and  undergoing  a  regular  metamorphosis ;  the 
Arachnidans,  which  have  eight  legs,  respire  free 
air,  have  no  vrings,  and  whose  head,  deprived  of 
antennae,  is  consolidated  with  the  thorax  forming 
a  single  piece  ;  the  Aiolopods,  comprehending  a 
a  large  portion  of  the  Araetabolous  Insects  of  Leach 
and  Macleay,  in  which  the  number  of  legs  is  vari- 
able, where  the  head  is  provided  with  antennae,  and 
where  the  metamorphosis  is  irregular ;  and  finally 
the  worm-like  Annelids,  which  gradually  conduct 
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US  to  the  next  and  more  apathetic  Radiate  division 
in  which  we  see  the  locomotive  organs  begin  to  as- 
sume the  form  of  jointless  tubercles  and  even  simple 
bristles,  and  where  the  ringed  character  of  the  skin 
becomes  less  and  less  obvioua  As  we  have  seen 
already  in  our  sketch  of  the  two  former  mighty 
zones  of  animal  life,  the  Vertebrate  and  the  Mol- 
luscous, so  shall  we  be  led  by  the  study  of  the 
Annulose  tribes  to  see  many  marvels  of  instinctive 
sagacity,  of  constructive  power,  and  of  admirable 
structure.  We  may  be  led  to  trace  the  changes 
from  infency  to  fixed  old  age  of  the  molluscous, 
crab-like  Barnacle  ;  we  may  investigate  the  moidting 
of  the  Crustacean,  read  of  the  journeys  of  the  Land- 
Crab,  smile  on  beholding  the  monstrous  daws  of 
the  Calling-Crab,  or  wonder  at  the  ingenuity  of  the 
Soldier  -  Crabs ;  we  may  wat-ch  the  ingenuity  of 
the  artful,  spinning  Spiders  with  their  curious  foot- 
brushes,  egg-baskets,  geometric  webs,  envenomed 
bite  and  cruel  cunning ;  or  admire  with  the  Ento- 
mologist the  plumed  antennsB  of  the  Gnats,  the 
symmetric  honey-cells  of  the  ingenious  Hive-bees, 
with  their  pollen-brushes,  their  pollen-baskets  and 
their  wax-pockets,  or  praise  the  colonizing  Ant  and 
the  paper-making  Wasp, — examine  the  structure  of 
the  houses  of  the  Caddis-Flies, — ^the  conical  den  of 
the  clever  Ant-lion, — ^the  wondrous  domes  of  the 
methodical  White-Ants,— or  deplore  the  ravages  of 
the  Plant-Lice,  the  Cockroaches,  and  the  Locusts. 
Perhaps  the  Zoologist  looking  yet  among  the  tribes 
with  jointed  skins,  may  pause  to  ponder  on  the 
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gradual  change  exhibited  by  the  Annelids  from  the 
vivacious  Nereis  with  its  powerful  teeth-armed  pro- 
boscis and  numerous  feet,  down  to  the  soft-bodied 
Leech  and  limbless  Earth-worm.  Thus  we  find 
crawling  on  the  earth,  or  winging  through  the  airj 
peopling  the  ocean,  the  river,  and  the  swamp,  or 
lending  new  beauty  to  the  leaves,  the  flowers,  and 
the  trees,  active,  eager,  Annulose  creatures,  bent 
upon  rapine,  eager  for  food,  ardent  in  love,  bust- 
ling, chasing,  slaying,  and  caressing  over  the  entire 
domain  of  Nature's  Kingdom. 

III. — Sub-kingdom  of  Annulose  Animals 
(Av/nudosa). 

Nervous  S3n3tem  composed  of  two  parallel  chords, 
united  by  a  regular  series  of  ganglia ;  body  symme- 
trical, jointed,  often  with  jointed  appendages ;  re- 
spiratory organs  distinct ;  jaws,  when  present,  lateral, 
with  lateral  movements. 

INSECTS. 

The  travelling  naturalist  will  find  himself  sur- 
rounded by  the  wonders  of  the  insect-world,  what- 
ever may  be  his  destination.  The  singing  of  Cicadce 
in  the  woods,  the  leaping  of  Grasshoppers  in  the 
prairies,  the  flitting  lights  of  Fire-Flies  at  night, 
the  glittering  forms  of  Beetles  in  the  sun,  the  nests 
of  Wasps  hanging  on  the  trees,  the  galls  of  Cyni- 
pidoe  on  the  leaves,  the  cocoons  of  Moths  in  cre- 
vices of  bark,  the  flights  of  Locusts  on  the  plains, 
the  ravages  of  Aphides,  the  depredations  of  Ants, 
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the  attacks  of  Mosquitoes,  and  the  swarms  of  Flies 
that  make  the  air  above  him  musical,  will  all  force 
themselves  upon  his  notice.  Among  the  Beetles  he 
will  of  necessity  acquire  many  fine  species,  these  in- 
sects being  very  numerous,  more  than  eighty  thou- 
sand species  being  already  known.  He  will  see  the 
splendid  Buprestidoe  alighting  on  the  leaves  and 
trunks  of  trees  in  sunny  spots  of  the  woods,  the 
Tiger-Beetles  flying  over  sandy  tracts,  the  Ground- 
Beetles  running  among  the  herbage,  the  Diving- 
Beetles  in  the  ponds,  the  Carrion-Beetles  preying  on 
the  carcases,  the  Dung-Beetles  revelling  in  the  ex- 
crement of  various  quadrupeds,  the  Fungus-Eaters 
in  the  rotting  Toadstools  and  Agarics,  and  the  Stag- 
Beetles  and  Darkling-Beetles  hiding  under  bark,  or 
among  the  tangled  roots  of  old  forest  trees. 

Among  Orthopterous  insects,  tropical  forms  of 
large  size  and  splendid  colours  will  often  arrest  his 
attention,  nor  wiU  he  faQ  to  marvel  at  the  wondrous 
forms  of  the  Walking-Stick  and  Leaf-Insects  he  may 
encounter  on  his  patL  Among  this  order  he  will 
also  find  the  devastating  Locusts,  the  lively  Crickets, 
the  pestiferous  Cockroaches,  and  the  pious  Sooth- 
sayers, which  raise  their  fore-feet  as  in  the  act  of 
prayer. 

The  little  Bee-Parasites  (Strepaiptera)  must  be 
sought  after  by  the  intelligent  traveller  in  the  bodies 
of  the  Bees  he  may  capture,  on  examining  the  abdo- 
mens of  which  he  will  see  their  small  white  heads 
protruding  firom  betw:een  the  segments.  Of  course 
among  the  Neuropterous  insects  the  Dragon-Flies 
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will  be  most  eagerly  pursued ;  they  wiU  be  found 
especially  numerous  in  marshy  places,  where  their 
blue,  green,  and  crimson  bodies  impart  a  brilliant 
aspect  to  the  scenery.  The  White- Ants  (TermitidcB), 
though  not  so  beautiful,  are  also  important  objects 
of  observation,  from  their  being  active  agents  in  re- 
moving decomposing  matter,  on  account  of  the  pro- 
digious damage  they  do  among  the  habitations  of 
man,  and  for  the  curious  edifices  they  rear. 

The  Hymenoi)terous  tribes  need  only  be  referred 
to  as  comprising  the  Bees,  the  Ants,  the  Wasps,  and 
the  Ichneumon-Flies,  to  remind  our  travelling  in- 
quirer of  the  curious  nests  of  wax  and  paper  they 
manufacture,  and  the  stores  of  honey  many  of  them 
gather  for  the  use  of  man.  Among  the  Homoptera^ 
he  will  find  in  the  course  of  his  rambles  the  musical 
CicadcBy  the  strangely-fashioned  Lanthom-Flies,  the 
Cochineal  insects,  manufacturers  of  a  valuable  dye, 
the  destructive  Aphides,  the  curious  Wax-Insects, 
the  useful  Lac-Insects,  to  whom  we  owe  shell-lac,  and 
the  pernicious  Scale-Insects  so  injurious  to  the  agri- 
culturist and  the  lover  of  flowers.  Clinging  to  the 
leaves,  upon  the  juices  of  which  they  feed,  or  prey- 
ing on  smaller  and  more  defenceless  insects,  the  va- 
rious forms  of  HeTTiiptera  will  attract  his  notice ; 
they  are  extremely  numerous  in  the  tropics,  and  ex- 
hibit not  only  wonderful  forms  but  great  and  varied 
brilliancy  of  colour ;  when  touched  they  emit  a  pe- 
culiar odour,  and  some  inflict  a  painM  sting. 

The  Caterpillars  of  the  Lepidoptera  will  be  ob- 
served eating  the  leaves  of  various  plants,  frequently 
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of  considerable  size,  and  of  the  strangest  forms; 
Chiysalids  suspended  by  their  tails,  braced  by  silken 
bands,  or  encased  in  shrivelled  leaves,  will  be  seen 
hanging  from  the  branches,  or  entombed  among  the 
crevices  of  the  bark ;  and  the  perfect  Butterflies  will 
court  his  notice  as  they  alight  to  suck  the  juices  of 
the  fruits  and  flowers,  or  as  their  splendid  wings 
glance  in  the  sunbeams  among  the  forest  glades. 
With  the  setting  sun  the  Butterflies  will  give  place 
to  the  noiseless  Moths,  some  of  which,  as  the  Satur- 
nia  AUaSy  are  eight  or  nine  inches  across  the  wings, 
and  all  of  which  are  worthy  of  capture.  The  two- 
winged  Flies,  or  Diptera,  he  will  see  hovering  over 
woody  places  during  the  heat  of  the  day,  or  settling 
on  the  flowers  in  the  sun ;  the  Forest-Flies  {ToM- 
nidcB)  will  put  his  patience  to  the  test,  and  in  the 
swamps  the  Mosquitoes  will  sorely  try  his  temper, 
which  pernicious  Gnat  is  the  Culex  Mosquito  in  the 
West-IndieS)  and  the  Culex  molestua  in  the  Brazilian 
forests. 

I.  CLASS.— INSECTS  (Insecta). 

Animal  breathing  by  trachese;  head  fomished 
with  antennae;  eyes  compound;  body  in  general 
winged,  composed  of  a  series  of  segments  disposed  in 
three  portions,  or  head,  thorax,  and  abdomen ;  legs 
six,  jointed ;  sexes  distinct.  Undergoing  a  regular 
metamorphosis.  ^ 

L  SUB-CLASS.— BiTiNQ-lss^crs  (Mandibulata). 
Mouth  ftimished  with  transverse  jaws. 
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BEETLES. 

Beetles  are  readily  distinguished  from  the  other 
insect  tribes  on  account  of  their  first  pair  of  wings 
being  changed  into  hard  homy  coverings,  or  elytra^ 
which  protect  and  conceal  the  hind  wings  when  they 
are  at  rest.  Except  by  the  eye  of  the  Naturalist 
these  insects  are  seldom  seen  on  the  wing ;  in  cross- 
ing sandy  heaths  near  the  sea,  the  beautiful  Tiger- 
Beetles  will,  however,  occasionally  start  up  beneath 
the  feet ;  in  the  woods  the  Springing-Beetles  will  be 
seen  alighting  on  the  leaves,  and  often  in  an  evening 
stroll  the  poet's  well-known  lines, — 

'*  Save  whiere  the  Beetle  wheela  his  drony  flight," 

is  brought  vividly  before  the  mind  by  the  steady 
course  of  the  Dor-  and  the  Stag-Beetle.  The  ex- 
treme diversity  of  form  often  assumed  by  these  case- 
winged  insects  may  be  well  shewn  by  contrasting 
the  curious  Mormolyce  of  Java,  with  its  flattened 
leaf-like  body  and  elongated  head,  with  the  leaping 
Mordella  in  which  the  head  is  entirely  concealed, 
and  the  elytra  pointed  and  narrow ;  or  by  compar- 
ing the  diving  Lyticus,  with  its  compact  and  horn- 
less body  and  oar-shaped  feet,  with  the  long  homed 
South  American  Acroci/iius  or  long  legged  Harle- 
quin-Beetle ;  or  again,  the  Elephant  Balaninus,  with 
its  arched  back  and  slender  proboscis,  with  the  de- 
pressed form  and  powerful  mandibles  of  the  Cicm- 
delidcB.  In  like  manner  what  shall  we  say  to  the 
remarkable  Kangaroo -Beetle,  with  its  enormous 
thighs,  when  contrasted  with  the  short-legged  Byr- 
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Thus,  or  the  Helmet-Beetle.  In  confirmation  of  their 
beauty  the  advocate  of  the  beetles  may  point  to 
our  native  Rose-Chaffer,  and  bid  us  gaze  on  the 
splendour  of  the  Sun-Beetles  and  the  Diamond- 
Beetlea 

The  utility  of  these  despised  creatures  to  lordly 
man  is  by  no  means  so  great  as  the  loss  they  occasion 
him  by  the  depredations  of  their  larvae ;  we  may, 
however,  refer  to  the  usefol  labours  of  the  Blister- 
Beetles,  the  Carrion-Beetles,  the  Dung-Beetles,  and 
the  Rove-Beetles,  to  enlist  our  sympathy  in  their 
behalf;  while  to  prove  the  importance  of  becoming 
acquainted  with  their  habits  we  may  allude  to  the 
ravages  of  the  Turnip-Fly,  the  ChaSer's-Grubs,  the 
Com- Weevils,  the  Skin-Beetles,  the  Book- Worms, 
and  the  Wood-Borers.  Beetles,  like  Butterflies,  pass 
through  several  stages  in  their  lives,  being  hatched 
firom  eggs,  then  existing  as  greedy  grubs  (often 
mischievous  withal),  next  becoming  inert  chrysalids, 
and  finally  assuming  their  nuptial  attire,  in  which 
they  prosecute  their  loves  and  are  often  seen  no 
more.  The  instinctive  sagacity  of  our  little  &vourites 
is  also  worthy  of  our  notice,  whether  we  contemplate 
the  Sexton-Beetles  burying  the  bodies  of  the  dead  as 
nutriment  for  their  own  young  progeny,  the  Bom- 
badier-Beetles  repelling  their  enemies  by  repeated 
discharges  of  an  acrid  vapour,  a  kind  of  small  artil- 
lery, or  the  cunning  Mimic  and  Pill-Beetles,  Hister 
and  ByrrhtiSy  feigning  death  when  they  fall  into 
the  hands  of  their  enemies,  and  thus  escaping  de- 
struction. 
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I.  OEDER — Beetles  (Ooleoptera). 

Wings  four,  the  anterior  one  (or  elytra)  hard, 
horny,  or  leathery,  covering  the  hind  wings  and 
abdomen  in  repose,  united  down  the  back  by  a 
straight  suture ;  hind  wings  membranous,  folded 
when  at  rest ;  mouth  with  transyersely  moveable 
jaws. 

I.  LEGION. — ^Adefhagous-Bestles  (Adephaga). 

Outer  lobe  of  maxillse  distinct,  jointed,  palpiform ; 
lower  jaws  armed  with  spines  and  ending  in  an  acute 
hook;  antennse  long  and  slender;  anterior  tarsi 
generally  dilated  in  the  males.  Predaceous,  feeding 
on  other  insecta 

I.  SUB'OBDEIi.^TBXDACEOVH  Ground-Beetles 
(Geodephaga). 

Legs  long,  formed  for  running ;  the  four  hinder 
placed  at  equal  distances  apart ;  body  oblong ;  an- 
tennsB  filiform  or  setaceous  ;  eyes  prominent  Ter- 
restrial, 

1.  Family. — Tiger-Beetles  (Cicindelid»).     Maxillae 

with  a  moveable  claw  at  tip;  mandibles 
strong,  acute,  armed  with  teeth;  antennsB 
filiform ;  labial  palpi  hairy,  3-jointed,  with  a 
moveable  base ;  head  large ;  eyes  prominent ; 
legs  long,  slender ;  fore-tibi»  not  notched  on 
inner  sida  Carnivorous ;  fly  in  the  sunshine ; 
run  with  great  agility. 

2.  Family. — Bomhardier-Beetles  (BrachinidsB).  Max- 

iUse  with  a  fixed  claw  at  tip ;  labrum  linear. 
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notched  or  trilobate ;  labium  exserted  ;  labial 
palpi  4-jointed,  basal  joint  fixed;  antennae 
filiform;  elytra  truncate  behind,  shorter  than 
abdomen;  legs  moderate;  fore-tibiae  with  a 
notch  on  inner  side  near  the  tip ;  anterior 
tarsi  rarely  dilated  in  the  males ;  head  and 
thorax  narrower  than  abdomen.  Emit  a 
pungent  vapour,  accompanied  by  an  explo- 
sion. 

3.  Family. — Burrowing  Orov/nd-Beetles  (Scaritidse). 

Maxillae  with  a  fixed  daw  at  tip ;  labrum 
short,  sometimes  trilobate ;  labium  short ; 
labial  palpi  4-jointed,  basal  joint  fixed ;  elytra 
entire  behind  ;  abdomen  pedunculated ;  fore- 
legs expanded  and  palmate  externally ;  an- 
terior tarsi  simple  in  both  sexes;  antennae 
moniliform ;  nocturnal,  living  in  holes  near 
the  sea  shore. 

4.  Family. — True  OroimdnBeetles  (Carabidae).  Max- 

illae with  a  fixed  claw  at  tip  ;  labrum  lobate; 
labium  usually  toothed ;  labial  palpi  4-jointed, 
basal  joint  fixed;  mentum  large,  produced  in 
the  centre ;  elytra  entire,  not  truncate  ;  fore- 
tibiae  slender,  not  notched  within  ;  fore-tarsi 
greatly  dilated  in  the  males.  Run  fast ;  when 
irritated  eject  an  acrid  fiuid  fi:om  abdomen. 

5.  Family. — False   Ground  -  Beetles    (Harpalidae). 

Maxillae  with  a  fixed  claw  at  tip ;  labrum 
usually  quadrate;  labium  not  toothed,  fur- 
nished with  a  process  on  each  side ;  labial 
palpi  4*-jointed,  basal  joint  fixed ;  mandibles 
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slightly  toothed  within;  mentum  deeply 
notched;  body  elongate,  neck  rarely  distinct; 
elytra  entire  or  slightly  notched  behind ;  an- 
terior tibiae  notched  on  inner  side ;  fore-tarsi 
more  or  less  dilated  in  the  males. 

1.  FeronivncB. — Two  anterior  tarsi  alone  dilated 

in  the  males ;  four  hind  tarsi  simple ;  central 
tooth  of  mentmn  notched  at  tip. 

2.  HarpaliruB. — ^Four  anterior  tarsi  dilated  in  the 

males ;  mentum  tooth  acute,  never  notched. 

3.  GhkeniincB. — Front  tarsi  of  males  with  two, 

three,  or  four  of  the  basal  joints  square  or 
cordate. 
The  species  of  this  family  are  exceedingly  nu- 
merous. 

i}.  Family. — Subaquatic-BeeUea  (Bembidiidse).  Max- 
illae with  a  fixed  claw  at  tip  ;  labrum  trans- 
verse; labium  quadrate;  maxillary  and  labial 
palpi  with  the  last  joint  minute ;  mentum 
notched  ;  antennae  filiform  ;  elytra  entire ; 
fore-tibiae  not  palmate,  their  inner  edge 
notched;  anterior  tarsi  with  one  or  more 
dilated  Joints  in  the  males.  Live  on  the 
margins  of  streams. 
7.  Family. — Marsh-Beetles  (Elaphridae).  Maxillae 
with  a  fixed  claw  at  tip;  labrum  entire; 
mandibles  simple;  labial  palpi  4-jointed,  api- 
cal joint  tumid,  baaal,  fixed;  mentum  notch- 
ed, with  a  bifid  central  tooth ;  elytra  entire  ; 
anterior  tibiae  not  palmate,  without  a  notch 
on  the  side,  slightly  notched  at  tip ;  fore-tarsi 
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not  dilated  in  the  malea  Living  in  marshy 
situationa 

IL  SUB-OBDEB.-^l^BXDXCEom  Water-Beetles 
(Hjdradephaga). 

Legs  short,  formed  for  swimming ;  hinder  pair  re- 
mote from  the  others  and  horizontal;  hind-tibise  and 
tarsi  generally  compressed  and  fringed  with  hair ; 
body  ovate ;  antenna  setaceous;  eyes  not  prominent. 
Aquatia 

8.  Family. — Diving-Beetlea  (Dytiddfle).    Antennae 

long,  setaceous ;  legs  unequal,  hind  pair  long- 
est, deeply  fringed ;  tarsi  broad,  flat,  fringed, 
ending  in  a  point ;  males  with  the  fore  tarsi 
dilated,  females  often  with  elytra  sulcate. 
Swim  and  dive  with  agility,  inhabit  ponds, 
often  fly  by  night. 

9.  Family. — Whirhmgs  (GyrinidaB).  Antennae  short, 

davate,  rigid,  second  joint  with  a  lobate  ap- 
pendage; eyes  divided;  thorax  transverse, 
waved  before  and  behind ;  legs  unequal,  the 
two  front  very  long,  ambulatory;  the  four 
hind  very  short,  compressed,  formed  for  swim- 
ming ;  with  a  metallic  lustre.  Usually  swim 
on  the  Burfftce  of  the  water. 

IL  LEGION. — Rypophagous-Bebtles  (Rypophaga). 

Mouth  with  four  palpi,  the  inner  maxillary  repre- 
sented by  outer  lobe  of  maxUlse,  which  is  dilated  or 
jointed  but  not  palpiform ;  antennse  gradually  or 
abruptly  clavate ;  males  with  basal  joints  of  tarsi 
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more  or  less  dilated    Feeding  on  animal  and  vege- 
table substances  in  a  state  of  decay. 

III.  SUB-OBDJEE.—WATEBrTjoYmG'BvBrLEa 
(Philhydridae). 

Mandibles  small,  rarely  exserted ;  maxillary  palpi 
usually  4-jointed ;  body  short,  convex ;  elytra  cover- 
ing abdomen;  hind-legs  usually  formed  for  swim* 
ming,  sometimes  for  walking ;  fore-tibiae  often  spi- 
nose.     Aquatic  or  sub-aquatic. 
10.  Family. — Mudrlmrrowing  Beetles    (Heteroco- 
ridae).    Antennae  11-jointed,  two  basal  joints 
large,  the  others  forming  an  obscurely  ser- 
rated mass  thickened  towards  the  tip ;  head 
elongate,  deeply  inserted  into  thorax;  thorax 
transverse ;  body  flattish  ;  tibiae  compressed, 
spinose.     Form  burrows  in  muddy  banks  of 
ponds. 
IJ.  ¥AmLY— Pond ' Beetles   (Pamidae).     Antennae 
9-jointed,  the  second  with  a  lobate  append- 
age, the    rest  forming    a  clavate    serrated 
mass;   body   sub-cylindric,    convex;   head 
deeply  inserted  into  thorax;   thorax  quad- 
rate, narrowed    in  front;    tibiae  cyUndric, 
simple ;  tarsi  filiform,  long,  5-jointed.     Bur- 
row among  the  roots  of  aquatic  plants. 
12.  Family. — StrearrirBeetles  (Limniidae).  Antennae 
9 — 13-jointed,  somewhat  filiform,  terminal 
joints  largest,  forming  a  dub;  body  ovate 
or  sub^lobose,  convex ;  head  inflexed,  deep- 
ly inserted  into  thorax ;    thorax  sub-qua- 
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drate,  margined;  legs  long,  tibiae  slender, 
not  spinose ;  tarsi  5-jointed.  Live  under 
stones  in  running  streams. 

13.  Family. — Herbivorous  Water-BeetUa  (Helopho- 

ridse).  Antennse  9-jointed,  perfoliate,  cla- 
vate;  club  sub-serrated;  mandibles  not  tooth- 
ed at  tip ;  maxiUary  palpi  very  long  ;  body 
oblong,  fiattish ;  thorax  sub-quadrate ;  tibisd 
slightly  spinous ;  tarsi  5-jointed,  filiform,  not 
cUiated,  basal  joint  minute.  Inhabit  ponds 
and  ditches ;  herbivorous  in  the  perfect  state. 

14.  Family. — Water-Beetles   (Hydrophilidae).     An- 

tennae 6 — 9-jointed,  perfoliate,  clavate,  club 
distinctly  cleft,  mandibles  bidendate  at  tip ; 
maxillary  palpi  very  long,  filiform;  body 
oval  or  globose  ;  thorax  short,  transverse ; 
tibiae  slightly  spinose;  tarsi  5-jointed,  fili- 
form, hind  pair  often  ciliated.  Frequent  the 
water,  fly  abroad  in  the  evening. 

15.  Family. — ^^'xcremen^-^eetZ^s  (Sphaeridiidae).  An- 

tennae short,  9-jointed,  basal  joint  very  long, 
four  next  short,  the  rest  forming  a  com- 
pressed perfoliate  club ;  maxillary  palpi  as 
long  as  antennae,  second  joint  thickened, 
head  round  in  front ;  thorax  transverse ; 
body  more  or  less  hemispheric ;  tibiae  com- 
pressed, spinose  ;  tarsi  filiform ;  claws  two, 
unequal  Living  in  the  excrement  of  vari- 
ous animala 

16.  Family. — Arrruidillo  -  Beetles     (Agathidiidae). 

Antennae  11-jointed,  rather  long,  slender  at 
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base,  ending  in  a  dub ;  palpi  short ;  head 
small,  ovate ;  thorax  more  or  less  gibbons ; 
body  convex,  orbicular  or  globose ;  tibiae 
often  spinose  and  compressed ;  tarsi  of  four 
or  five  joints.  Counterfeit  death  by  rolling 
themselves  into  a  balL  (Aniaotomidoe,  Ste- 
phens.) 

IV.  SUB-OED^R—CABBioni'BEEn^ES  (Necrophaga). 

Mandibles  generally  elongate,  exserted ;  maxillary 
palpi  with  the  basal  joint  minute  or  wanting; 
maxillae  with  a  double  membranaceous  process,  the 
outer  lobe  often  slender,  rarely  jointed ;  body  more 
or  less  elongate,  depressed ;  elytra  frequently  ab- 
breviated; legs  all  formed  for  walking;  anterior 
tibiae  simple.  Feed  on  decaying  animal  and  vege- 
table matter. 

17.  Family. — Scavenger-Beetles  (Scaphidiidae).  An- 

tennae more  or  less  davate ;  club  5-jointed, 
the  second  joint  often  minute;  maxillary 
palpi  generally  exserted ;  mandibles  mostly 
bidentate  at  tip ;  head  inserted  up  to  eyes 
in  thorax ;  thorax  convex ;  legs  long.  Feed 
on  decaying  ftingi,  rotten  bones.  Frequent 
dunghills. 

18.  Family. — True  CarrUynr-Beetles  (SHphidae).  An- 

tennae clavate  ;  club  usually  4  or  5-jointed, 
maxillary  palpi  filiform,  the  last  joint  cylin- 
dric ;  mandibles  entire  at  tip ;  head  inflexed, 
contracted  behind  into  a  neck  ;  thorax  large, 
shield-shaped;  elytra   simple,  outer  margin 
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generally  with  a  groove ;  body  depressed ; 
legs  rather  short.  Found  in  carrion  and  the 
carcasses  of  animals. 

19.  Family. — Bone-Beetles  (Nitidnlidae).    AntennsB 

abruptly  clavate  ;  club  3  or  4j-jointed  ;  palpi 
filiform,  short ;  mandibles  elongate,  notched 
at  tip ;  head  inserted  up  to  eyes  in  thorax  ; 
thorax  broad ;  body  flat,  wide ;  legs  short. 
Feed  on  bones  and  other  animal  remains. 

20.  Family. — Hairy  Fungus  -  Beetles   (Mycetopha- 

gidse).  Antennae  gradually  clavate ;  club 
from  two  to  four  joints  ;  palpi  rather  long ; 
maxillsB  bilobed;  mandibles  short,  bifid  at 
tip  ;  labrum  transverse  ;  head  somewhat  in- 
serted into  thorax ;  body  rather  wide,  hairy 
or  pubescent.  Living  principally  on  decay- 
ing fungi. 

2 J.  Family.— ^moo^A  Fungus-Beetles  (Erotylidae). 
AntennsB  ending  in  a  large  3-jointed  club; 
palpi  with  apical  joint  large  ;  maxillae  com- 
pressed, subulate;  mandibles  short,  dentate 
at  tip  ;  head  small ;  body  oval  or  hemispheric, 
smooth,  polished.  Feeding  chiefly  on  putre- 
scent fungi. 

22.  Family. — Elongate  Bark-Beetles  (Engidae).  An- 
tennae short,  more  or  less  distinctly  clavate ; 
club  2— ^5-jointed;  palpi  rathershort;  maxillae 
mostly  one-lobed ;  mandibles  bifid  at  tip ; 
labrum  transverse  ;  head  deeply  inserted  in 
thorax ;  body  elongate,  glabrous.  Usually 
found  under  bark  of  trees. 
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23.  Family. — Flat    Bark-Beetles   (Cucujicte).    An- 

tennse  rather  long,  moniliform,  slightly  thick- 
ened at  tip  or  distinctly  clavate  ;  palpi  short, 
filiform  ;  mandibles  large,  exserted,  bifid  at 
tip  ;  labrum  rounded  ;  head  large,  exserted ; 
body  oblong,  flat  Chiefly  found  beneath  the 
bark  of  trees. 

24.  Family. — Ski/n-Beettes  (Dermestidse).    Antennae 

short,  rather  abruptly  clavate;  club  3 — 
4-jointed ;  palpi  very  short ;  mandibles  short, 
thick,  toothed  at  tip;  labnim  short,  membra- 
nous at  tip ;  body  convex,  oval,  rounded  at 
each  end,  clothed  with  scales  or  pile ;  legs 
contractile.  Counterfeit  death.  Found  in  old 
skins,  furs,  and  dried  carcassea 

25.  Family. — Nocturnal  Wood-Beetles  (PaussidaB). 

Antennae  very  large,  of  two  or  more  joints  ; 
irregular;  palpi  much  developed,  unequal; 
head  small,  generally  narrowed  behind  into 
a  neck ;  body  oblong,  quadrate,  depressed ; 
elytra  broader  than  thorax;  legs  short, 
strong,  compressed.    Nocturnal,  wood-eating. 

V.  SUB-ORDER,—RoyErBiSET^j£&  (Brachelytra). 

Mandibles  strong,  seldom  exserted;  palpi  gene- 
rally filiform  or  subulate,  rarely  clavate ;  maxillary 
palpi  4-jointed,  labial  3-jointed,  their  last  joint  some- 
times minute  or  obsolete;  maxillae  with  the  tip 
often  bifid ;  outer  lobe  palpiform  ;  body  very  long, 
narrow,  with  two  vesicles  at  tip ;  elytra  consider- 
ably abbreviated,  rarely  covering  half  the  abdomen ; 


MANUAL  OF  NATURAL  HISTORY  185 

legs  fonned  for  walking,  anterior  pair  with  elongate 
^Doxae ;  antennae  usually  moniliform,  slightly  thick- 
ened at  tip.  Voracious,  living  on  decaying  animal 
and  vegetable  ntiatter. 

26.  Family.  —  True  Rove-Beetlea    (Staphylinidse). 

Antennae  short,  stout,  inserted  between  the 
eyes  ;  maxillary  palpi  short,  filiform  ;  labrum 
mostly  with  a  deep  notch  in  front ;  head  ex- 
serted,  neck  distinct ;  thorax  quadrate  or 
sub-ovate  ;  body  elongate;  elytra  moderate  ; 
tibiae  spinose.  Usually  found  under  dead 
leaves,  stones,  or  dung. 

27.  Family. — Large-^ed   Rove-Beetles   (Stenidae). 

Antennae  sub-filiform ;  mandibles  long,  acute^ 
shairply  toothed  internally;  maxillary  palpi 
long,  clavate,  apical  joint  minute;  labrum 
entire ;  eyes  usually  very  large ;  head  large, 
exserted,  with  a  short  neck;  thorax  rounded, 
heart-shaped,  or  globose;  tibiae  simple.  Inha- 
bit damp  situations ;  run  with  great  agility. 

28.  Family. — Burrowing  Rove-Beetles  (Oxytelidae). 

Antennae  thickened  towards  apex ;  maxillary 
palpi  short ;  apical  joint  distinct ;  labrum  en- 
tire; head  exserted;  neck  distinct;  thorax 
mostly  heart-shaped ;  body  linear ;  anterior 
tibiae  spinose  or  toothed  on  outer  margin. 
Burrow  underground,  under  dung,  or  form 
galleries  in  rotten  bark. 

29.  Family. — Brocidnbodied  Rove-Beetles  (Omaljadad), 

AntennsB  rather  short,  thickened  at  tip,  rarely 
filiform;  maxillary  palpi  short,  apical  joint 


186  MANUAL  OF  NATURAL  HISTORY. 

minute;  labram  transverse,  entire;  head 
exserted;  thorax  usually  convex,  wide  behind  > 
body  broad,  flattened;  elytra  rather  long; 
tibiae  simple.  Found  in  decaying  vegetables, 
dung,  and  moss. 

30.  Family.— fiWwtiZ-AeacZed  jBove-£e6^Z€«  (Tachypo- 

ridse).  Antennae  gradually  thickened  to  apex ; 
last  joint  sometimes  very  large ;  maxillary 
palpi  generally  acute;  eyes  small;  head 
usually  inserted  deeply  into  thorax ;  thorax 
broadest  behind;  elytra  short;  tibisB  some- 
times spinose.  Frequent  putrescent  fungi 
and  other  decaying  vegetable  substances. 

31.  Family. — Moss-loving  Rove-Beetles  (Pselapliidae). 

Antennae  davate ;  maxillary  palpi  generally 
very  long,  clavate;  labrum  minute;  eyes 
prominent ;  head  exserted,  narrowed  behind 
eyes ;  body  short,  robust ;  elytra  nearly  half 
the  length  of  abdomen,  broader  than  thorax, 
folded  at  base  ;  tarsi  3-jointed,  with  a  single 
claw.  Generally  found  during  the  winter 
and  spring  in  moss. 

III.  LEGION. — ^Yaricokn-Beetles  (Varicomes). 

Palpi  four,  two  labial  and  two  maxillary,  the 
inner  maxillary  pair  wanting;  head  not  produced 
into  a  rostrum  in  front ;  antennae  various  ;  tarsi 
usually  5-jointed. 

VI.  SUB-OHDjER-^Clayicors-Beetles  (Helocera). 
Antennae  more  or  less  clavate,  tip  sometimes  rather 
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abruptly  slender,  joints  unequal ;  basal  occasionally 
half  the  entire  length  ;  thorax  often  with  a  groove 
beneath  to  receive  the  antennae ;  body  more  or  less 
globose  and  convex,  or  quadrate  and  depressed ; 
sternum  often  produced  in  front,  concealing  the 
mouth  beneath ;  legs  more  or  less  compressed,  capa- 
ble of  being  closely  applied  to  body  in  excavations 
for  receiving  them. 

32.  Familt. — Pill-Beetlea  (Byrrhidae).      Antennae 

not  elbowed,  mostly  placed  in  repose  in  a 
groove  beneath  sides  of  thorax;  mandibles 
not  exposed ;  body  short,  oval,  very  convex, 
generally  pilose ;  legs  contractile.  Found  in 
sand-pits  and  on  foot-paths.  Feign  death, 
folding  up  the  legs  and  antennae. 

33.  Familt. — Mimic-Beetles  (Histeiidad).    Antennae 

elbowed,  basal  joint  long,  the  others  placed 
angularly  at  its  tip ;  mandibles  rather  long, 
exserted ;  body  hard,  polished,  square  or  ob- 
long, quadrate ;  elytra  generally  short  and 
truncate ;  legs  dentate,  the  hinder  inserted, 
widely  apart.  Counterfeit  death.  Found  in 
dung  or  beneath  bark  of  trees. 

VII.  SUB-OBDEB,—LAVELLicoW'BEEihES 
(Lamellicomes). 

Antennae  clavate,  the  club  composed  of  three  or 
more  lamellae  or  pectinations,  the  apical  joints  either 
lamellated  or  the  basal  joint  cup-Uke,  receiving  the 
other  joints ;  legs  robust,  the  fore-tibiae  generally 
dilated  and  toothed. 


188  MANUAL  OF   NATURAL  HISTORY. 

34*.  Family.  —  Stag-Beetles  (Lucanidae).  Antennae 
strongly  elbowed,  with  the  club  pectinated  ; 
mandibles  (especially  in  the  male)  very  large; 
body  oblong,  oval,  depressed ;  elytra  entirely 
covering  the  abdomen;  legs  elongate,  daws 
large,  with  a  bifid  process  between  them. 

35.  Family.  —  Sacred-Beetles  (Scarabaeidae).      An- 

tennae 8  or  9-jointed ;  labrum,  mandibles,  and 
maxillae  membranaceous;  club  of  antennae 
large,  3-leaved;  clypeus  large,  advanced, 
notched  in  front;  body  broad,  depressed; 
scutellum  concealed;  legs  stout,  the  hinder 
remote;  tibiae  broad,  dentate;  daws  small. 
Terrestrial  Living  on  excrementitious  matter. 

36.  Family.  —Shard-Beetles  (Geotrupidae).    Anten- 

nae 10  or  11 -jointed;  mandibles  porrect, 
homy,  exposed;  club  of  antennae  large,  glo- 
bose; body  short,  thick,  convex,  elytra  en- 
tirely covering  the  abdomen ;  legs  very  stout ; 
tibiae  broad,  spinose  at  tip,  dentate;  tarsi 
long  and  slender.  Terrestrial  Living  on  ex- 
crementitious matter. 

37.  Family.-- Samd-Beetles  (Trogidae).     Mandibles 

horny,  stout,  exposed,  acute  at  tip ;  club  of 
antennae  transverse;  body  ovate,  gibbose; 
elytra inflexed  at  the  sides;  legs  short,  stout; 
tibiae  compressed.  Terrestrial  Living  in  the 
sand  on  excrementitious  matter. 

38.  Family. — Dwvg-Beedes  (Aphodiidae).   Antennae 

8  or  9-jointed;  labrum,  mandibles,  and  max- 
illae membranous,  concealed;  club  of  antenna? 
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sub-ovate;  body  oblong;  abdomen  entirely 
concealed  by  the  elytra;  legs  short,  equi- 
distant ;  thighs  with  a  row  of  hairs  within ; 
tibifiB  broad,  dentate.  Terrestrial  Living  on 
excrementitious  matter. 

39.  Family. — Rhinooeros-BeeUea  (Dynaatidae).    An- 

tennae 10  or  11-jointed;  mandibles  horny, 
convex,  obtuse  at  tip,  exposed;  club  of  an- 
tennae short,  ovate ;  clypeus  small,  triangular, 
usually  horned  ;  body  large,  the  males  often 
with  horns  and  tubercles  on  thorax,  legs 
stout,  anterior  tibiae  strongly  dentate ;  tarsi 
long.    Arboreal    Living  on  decayed  trees. 

40.  Family.  —  Kangaroo-BeetUa  (Rutelidae).     An- 

tennae 10  or  ll-jointed;  mandibles  homy, 
exserted,  with  a  notch  on  inner  margin  near 
tip;  body  ovate,  depressed;  scutellum  dis- 
tinct ;  elytra  shorter  than  abdomen  ;  thorax 
and  clypeus  imarmed ;  legs  robust,  hinder 
thighs  sometimes  greatly  thickened;  claws 
of  tarsi  usually  unequal  in  size.  Arboreal. 
Living  on  the  decomposed  matter  of  decaying 
tree& 

41.  Family.  —  Trwe-CTa/er8  (Melolonthidae).    An- 

tennae 10  or  11-jointed;  mandibles  homy, 
stout,  concealed ;  labium  concealed  by  men- 
tum ;  club  of  antennae  foliated ;  labrum  bi- 
lobed  ;  body  ovate,  sub-convex,  shorter  than 
abdomen;  legs  rather  long  and  slender; 
tibiae  not  dilated;  claws  bifid  or  dentate. 
Arboreal    Eating  the  leaves  of  trees. 
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42.  Family. — FaZse-Ghaffers  (Anoplognathidse).  An- 

tennae 10  or  ll-joiiiited;  mandibles  large, 
homy,  obtuse  at  tip;  labium  concealed  by 
mentum ;  clypeus  dilated  in  front,  entirely 
concealing  the  mandibles ;  body  ovate,  con- 
vex, or  sub-quadrate ;  mesostemum  often 
produced  into  a  spine  in  front ;  legs  robust, 
the  hind  pair  often  greatly  thickened.  Arbo- 
real   Eating  the  leaves  of  treea 

43.  Family. — Fhwer-Beetles  {GlB;phjndEe).    Anten- 

nse  10  or  11 -jointed;  mandibles  homy,  con- 
cealed, dilated;  labium  produced;  maxillae 
with  a  coriaceous  pilose  lobe  forming  a  small 
brush;  body  ovate,  depressed,  squamose  or 
pilose;  elytra  shorter  than  abdomen;  legs 
long,  hinder  thighs  sometimes  thickened; 
tarsi  spinulose.  Floral  Living  on  the  juices 
of  flowers. 

44.  Family. — Sun-Beetles  (Cetoniidae).     Antennae 

10  or  11 -jointed;  mandibles  membranous, 
compressed,  slender,  lanceolate;  maxillae  with 
the  inner  margin  ciliated  ;  labium  concealed 
by  mentum ;  antennae  glabrous ;  body  ob- 
long-ovate, depressed  ;  scutellum  distinct ; 
mesostemum  often  produced  into  a  spine  in 
front ;  legs  slender,  claws  simple,  acute. 
Floral.     Living  on  the  juices  of  flowers. 

VIII.    SUB-0jRD£!E,—KABS>'8EIlf^ED  SEaKICORN- 

Beetles  (Stemoxi). 
Antennae  filiform,  pectinate  or  serrated ;  sternum 
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armed  with  a  spine,  the  tip  received  into  a  cavity  of 
breast ;  body  hard,  elliptic,  conic,  or  trigonate,  some- 
times elongate ;  head  short,  deeply  inserted  in  tho- 
rax ;  thorax  with  hind  edges  acute  ;  legs  short, 
capable  of  being  closely  applied  to  body.  Feed  on 
wood,  sap  leaves,  or  flowers. 

45.  Family. — Oold-Beaters  (Buprestidae).    Antennae 

short,  serrated  ;  mandibles  entire  ;  palpi 
mostly  filiform  ;  thorax  sometimes  lobate 
*x  behind,  the  hind  angles  slightly  produced, 
never  acute ;  body  hard,  oblong-ovate  or  de- 
pressed; elytra  fi-equently  narrowed  at  tip; 
tarsi  short,  third  and  fourth  joints  generally 
heart-shaped.  Reside  in  thick  woods  and 
forests  ;  fly  actively  in  the  sunshine  ;  colours 
bright,  often  metallia 

46.  Family. — Oak-Beetles  (EucnemidaB).     Antennsa 

pectinated  or  serrated,  lodged  in  repose  in 
grooves  on  under  side  of  thorax  ;  mandibles 
ending  in  a  simple  tooth  ;  palpi  with  apical 
joint  large ;  body  oblong-cylindric,  or  ovoid  ; 
elytra  rounded  at  tip ;  tarsi  compressed  or 
dilated ;  claws  sometimes  denticulated.  Liv- 
ing in  decayed  oak-trees ;  flying  in  the  hot 
sunshine  ;  unable  to  leap. 

47.  YAmLY.—Spri^igvng'Beetlea  (ElateridsB).     An- 

tennae short,  more  or  less  serrated ;  mandibles 
notched  at  tip ;  palpi  ending  in  a  large  trian- 
gular joint;  thorax  with  hind  angles  produced 
into  an  acute  spine,  sides  grooved  for  recep- 
tion of  antennae;  presternum  produced  be- 
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hind  into  a  compressed  spine  which  fits  into 
a  groove  in  front  of  mesothorax ;  tarsi  rather 
long  and  slender.  Possess  the  power  of  spring- 
ing when  laid  on  their  backs  ;  creep  slowly  ; 
fall  to  the  ground  on  approach  of  danger; 
colours  dingy. 

IX.  SUB'ORDEB. — Soft-skinned  Sereicobn-Beeiles 
(Malacodermata). 

Antennae  usually  elongate,  more  or  less  serrated 
or  pectinate,  the  last  three  joints  often  produced  or 
clavate ;  head  deflexed,  usually  deeply  inserted  into 
tliorax  ;  thorax  semicircular  or  cylindric  ;  body  soft, 
depressed,  usually  elongate  or  cylindrical ;  legs  rather 
long. 

48.  Family. — Flohellicorn-'Beetlea    (Cebrionidse). 

Antennae  pectinate  or  flabellate  in  males; 
palpi  filiform  ]  labium  short ;  mandibles 
strong,  curved,  entire  at  tip,  exposed ;  head 
small,  inclined  ;  body  hard,  convex,  deflexed 
in  front  i  legs  not  contractile,  nor  formed  for 
leaping.  Found  in  forests  on  low  plants, 
feeding  on  leaves  and  stems ;  fly  and  walk 
slowly. 

49.  Family. — Reed-Beetles  (Cyphonidse).    Antennae 

filiform,  sometimes  subserrated;  maxillary 
palpi  filiform,  labial  furcate ;  mandibles  con- 
cealed I  body  soft,  hemispheric,  ovate  or  de- 
pressed] elytra  flexible;  head  very  small 
Colours  dull  j  found  among  reeds  and  plants 
in  damp  situations;  fly  and  run  with  agility. 
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50.  Family. — Olow-worma  (Lampyridae).    Antennsi 

close  together  at  base,  filiform,  serrated  or 
pectinate ;  maxiUary  palpi  slightly  thickened 
at  tip,  much  longer  than  labial;  mandibles 
acute;  head  small,  concealed  beneath  front 
of  thorax ;  thorax  semicircular  or  quadrate, 
forming  a  hood  over  head ;  elytra  wanting 
in  females  of  some  species.  Feign  death; 
both  sexes  often  emit  a  bright  interrupted 
light,  whence  they  are  called  "  Fire-flies." 

51.  Family.  —  Sailor-Beetles   (Telephoridae).     An- 

tennse  rather  remote  at  base,  elongate,  seta- 
ceous, rarely  serrated ;  maxillary  palpi  with 
terminal  joint  ovate  or  hatchet-shaped  ;  head 
exserted ;  body  very  soft ;  elytra  long ;  pe- 
nultimate joint  of  tarsi  bifid.  Predacious ; 
found  upon  Umbelliferous  flowers  and  White- 
thorns. 

52.  Family. — iTisectivoroua  Flower-Beetles     (Me- 

lyridae).  Antennae  short,  setaceous,  sometimes 
serrated ;  palpi  nearly  equal,  sub-fiUform;  man- 
dibles elongate ;  head  small,  deeply  inserted 
in  thorax ;  thorax  wider  than  head ;  body 
rather  firm,  elongate ;  tarsal  joints  all  simple. 
Foxmd  on  flowers;  voracious,  preying  on 
other  insecta 
5$.  Family. — Cuckoo-Beetles  (Cleridse).  Antennse 
with  the  three  or  four  terminal  joints  thick- 
ened; head  inflexed,  retractile  within  thorax 
to  the  eyes;  eyes  lunate;  body  elongate, 
rather  soft,  otben  cylindric ;  penultimate  joint 
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of  tarsi  bilobed.  Variegated  in  colour ;  de* 
posit  their  eggs  frequently  in  nests  of  bees 
and  waspa 

54.  Family.  —  Deathwatchea  (Ptinidffi).     Antennae 

filiform,  elongate,  occasionally  serrate  or  pec- 
tinated, or  rather  short,  thick  at  apex  with 
the  last  three  joints  suddenly  elongated ; 
mandibles  and  palpi  short ;  head  rounded, 
deeply  inserted  in  thorax ;  thorax  generally 
produced  in  front ;  tarsal  joints  simpla  Feign 
death;  slow-moving;  found  in  old  furniture, 
rotten  palings,  and  stumps  of  trees,  which  they 
perforate  in  every  direction;  produce  a  ticking 
noise  by  striking  the  wood  with  their  jaws. 

55.  Family. — Trvs  Woodrioring  Beetles  (Lymexy- 

lonidae).  AntennsB  short,  fusiform,  some- 
what serrated ;  maxillary  palpi  of  male  with 
branched  appendages,  labial  simple;  neck 
narrow,  distinct ;  mandibles  short,  stout ; 
body  linear;  elytra  gaping  at  tip;  tarsal 
joints  simpla  Wood-boring,  causing  much 
damage  in  dockyards  to  timber. 

56.  Family. — Hooded  Wood-iorimg  Beetles  (Bostri- 

chidse).  Antennae  davate,  basal  joint  robust ; 
dub  solid  or  perfoliate,  intermediate  joints 
small ;  palpi  short ;  head  globose,  deeply  in- 
serted in  thorax ;  thorax  obliquely  truncate 
in  front,  forming  a  hood  over  the  head,  often 
roughened  in  front;  body  cylindric,  tarsal 
joints  simple.  Found  on  trunks  of  old  trees ; 
commit  depredations  on  timber. 
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IV.  LEGION. — ^HETEBOMEBOuekBEErLEB  (Heteromera). 

Palpi  four,  two  labial  and  two  maxillary ;  labrum 
distinct ;  mandibles  homy,  inner  edge  with  one  or 
two  teeth  and  furnished  with  a  fleshy  lobe;  mentum 
distinct,  labium  leathery,  pilose ;  antennse  various, 
never  laminated  or  pectinate;  legs  various;  tarsi 
heteromerous,  or  with  the  four  anterior  5-jointed,  the 
two  posterior  4-jointed. 

X.  SUB-OEDjBB.—DABKLOfo-BmshEa  (Melasomata). 

Antennae  moniliform ;  maxillse  with  an  internal 
tooth ;  head  not  narrowed  behind  into  a  neck,  apter- 
ous.    Colours  usually  black  or  dingy. 

57.  Family.  —  Meal-BeeUes  (Tenebrionidae).     An- 

tennae generally  moniliform ;  palpi  thickened 
at  tip,  apical  joint  mostly  hatchet-shaped; 
head  inserted  up  to  eyes  in  thorax ;  thorax 
quadrate;  body  oblong  flattish  ;  claws  simple. 
Feed  upon  wheat  and  flour ;  frequent  corn- 
mills  and  bake-houses. 

58.  Family. — Sexton-Beetles  (Blapsidae).     Antennae 

nearly  filiform;  palpi  with  terminal  joint 
large,  dilated,  triangular ;  head  inserted ; 
thorax  sub-quadrate;  elytra  soldered  to- 
gether; wings  none ;  body  elongate ;  claws 
simpla  Found  in  churchyards  and  damp 
obscure  situations. 

59.  Family. — Bv/rrowmg  Shore-Beeilea  (Pimeliidae). 

Palpi  filiform ;  mandibles  bifid  at  tip ;  max- 
illae concealed  by  mentum ;  labium  slightly 
produced;  elytra  soldered  together;  wings 
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rudimentary  or  obsolete.  Sluggish,  living  in 
sandy  situations,  or  burrowing  in  the  sea 
shores 

XL  SUB-ORDER. — ^Tajicokn-Bfetles  (TaxicomeB). 

Antennseperfoliated  ;  maxillflB  unarmed ;  head  not 
narrowed  behind  into  a  neck ;  elytra  hard ;  tarsal 
claws  simpla 

60.  'Family,— Shield-BeeiLea  (Cossyphidse).  Antennae 

ending  in  a  4  or  5-jointed  dub;  body  narrow, 
margins  of  thorax  and  elytra  extended  into 
a  flattened  shield  all  round  the  body.  Co- 
lours duU ;  live  under  bark. 

61.  Family. — ^^t//yigrivoroiw-5«e^i6«  (Diaperidse).  An- 

tennae short,  moniliform  or  pectinated ;  palpi 
nearly  filiform,  rarely  enlarged  at  tip ;  head 
inserted;  thorax  quadrate,  trapeziform,  or 
somewhat  cylindric ;  body  rounded  or  qua- 
drate, convex    Found  in  Boleti  and  Fungi. 

XII.  /SCr^-O^Z)^^.— Stenelytrous-Bebtles 
(Stenelytra). 

Antennae  simple ;  maxillsa  unarmed ;  head  not 
narrowed  behind  into  a  neck ;  elytra  hard ;  winged; 
tarsal  claws  simple. 

62.  Family. — Oa/rdenr-Beetles  (Helopidse).  Antennae 

filiform,  base  concealed  ;  palpi  with  terminal 
joint  large,  hatchet-shaped ;  head  inserted ; 
thorax  transverse ;  elytra  not  soldered  to- 
gether ;  wings  rudimentary  or  short ;  daws 
simple.    Often  found  in  gardens  upon  flowers. 
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63.  Family. — NarrovMJtdnged  Flower-BeeUea  (Cis- 

telidae).  Antennse  filiform,  sometimes  pec- 
tinate or  serrated,  base  not  concealed  ;  palpi 
filiform  or  with  the  apical  joint  hatchet- 
shaped  ;  head  inserted ;  thorax  transverse  ; 
elytra  fi-ee;  wings  ample;  body  elongate, 
softish;  claws  denticulated.  Chiefly  found 
upon  flowers  and  in  hedges. 

64.  Family. — Leaping  Bark-Beetles  (Melandryidse). 

Antennae  shortish,  filiform ;  maxillary  palpi 
with  the  last  three  joints  large,  often  de- 
flexed  ;  eyes  occasionally  notched ;  head  in- 
serted, sometimes  inflexed;  thorax  widest 
behind ;  body  elongate,  sub-cylindric  or  flat- 
tish ;  hind  legs  often  long,  compressed,  form- 
ed for  leaping.  Chiefly  reside  beneath  the 
bark  of  treea 

65.  FA3ILILY.— Thick-legged  Flower-BeeUes  (CEkieme- 

ridse).  Antennse  rather  long,  filiform ;  head 
deeply  inserted  in  thorax,  more  or  less  elon- 
gate in  fi-ont ;  thorax  somewhat  quadrate ; 
body  elongate,  flattish;  elytra  sometimes 
narrowed  at  tip ;  hind  thighs  of  males  often 
greatly  thickened  ;  claws  simple.  Of  lively 
colours;  frequent  flowers,  fly  with  agility, 
but  do  not  leap. 

XIIL  SUB-OUDBR—T^jLCHEUDAiS'BEErhES 
(Trachelides). 

Head  narrowed  behind  into  a  neck  ;  body  soft ; 
tarsal  claws  often  bifid. 
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66.  Family. — Mvndc    Flower-BeestUs    (Lagriidae). 

Antennae  filiform,  inserted  in  a  notch  of  the 
eyes ;  palpi  thickened  at  tip ;  mandibles  thick, 
short ;  head  inserted  ;  thorax  narrower  than 
elytra;  body  elongate;  elytra,  free,  ample, 
soft,  flexible;  femora  oval,  davate;  penul- 
timate tarsal  joint  bilobed,  claws  simple. 
Found  on  plants  in  woods  and  hedges.  Feign 
death  when  alaiined 

67.  Family.  —  BUstermg  -  Beetles    (Cantharididae). 

AntennaB  various;  palpi  mostly  filiform ;  head 
dilated  behind  eyes,  united  to  thorax  by  a 
distinct  neck;  thorax  somewhat  quadrate; 
elytra  flexible,  deflexed  at  sides,  often  short- 
ened or  devaricating ;  claws  bifid.  Varie- 
gated in  colour ;  feign  deatL  Many  possess 
powerful  blistering  properties. 

68.  Family. — Soldier -BeetLes  (Pyrochroidae).     An- 

tennae filiform,  pectinate  or  serrated  ;  maxil- 
lary palpi  with  terminal  joint  somewhat 
hatchet-shaped ;  head  exserted,  with  a  dis- 
tinct neck  ;  thorax  small,  somewhat  orbicu- 
lar ;  elytra  ample,  flattish ;  penultimate  joint 
of  tarsi  bifid ;  claws  simple.  Colours  often 
red.    Frequent  leaves  and  flowers, 

69.  Family. — Paraeitic  Flower-Beetles    (Mordel- 

Udse).  Antennae  short,  often  flabellate  or 
serrated ;  head  inflexed,  closely  appUed  to 
thorax  ;  thorax  trapeziform  ;  body  elevated, 
arched ;  elytra  narrowed  at  tip ;  abdomen 
conic,  sometimes  with  an  anal  style ;  legs 
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dissimilar,  the  hinder  often  compressed,  with 
long  tibial  spurs;  tarsal  claws  bifid.  Fre- 
quent flowers,  fly  with  rapidity,  leap  well ; 
often  parasitic  on  other  insects. 

70.  Family.  —  Unicorv^Beetlea    (Notoxidfie).    An- 

tennae simple,  rarely  filiform ;  maxillary  palpi 
with  terminal  joint  hatchet  -  shaped ;  head 
subcordate,  with  a  distinct  neck ;  thorax 
narrowed  behind,  sometimes  armed  in  front ; 
elytra  rigid,  as  long  as  abdomen ;  legs  rather 
short,  claws  simple.  Found  about  roots  of 
grass  in  sandy  situations. 

71.  Family. — Parasitic  Wood- Beetles    (Horiidse). 

Antennaa  rather  short ;  palpi  filiform,  labial 
as  long  as  maxillary ;  jaws  large,  porrected, 
ending  in  an  acute  point ;  head  large,  dilated 
behind  eyes;  thorax  sub-quadrate;  elytra 
flexible;  tarsal  claws  denticulated,  furnish- 
ed beneath  with  a  long  slender  filament. 
Parasitic  in  the  nests  of  wood-boring  Bees. 

72.  Family. — Social  Grasa-Beetlea   (Scydmsenidse). 

Antenna  rather  long,  distinctly  clavate; 
palpi  with  third  joint  large,  pear-shaped, 
terminal,  minute;  head  slightly  narrowed 
behind;  thorax  sub-globose,  broader  than 
head;  elytra  ample,  convex,  entire;  legs 
slender,  thighs  incrassated;  tarsi  5-jointed. 
Live  among  grass  and  moss,  in  society. 

73.  Family. — False  Snout  -  Beetles    (Salpingidae). 

Head  deeply  inserted,  produced  in  front 
into   a  short  flattened  snout;  antennae  in- 
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serted  at  the  base  in  front  of  eyes  ;  palpi  fili- 
form, short;  maxillaB  bilobed;  thorax  more 
or  less  heart-shaped ;  body  ovate  or  oblong, 
flattish ;  legs  slender ;  penultimate  joint  of 
tarsi  bilobed.  Often  brightly  coloured;  found 
in  flowers  or  beneath  the  bark  of  trees. 

V.  LEGION. — Pseudotetraheboub-Bebtles 
(Pseudotetramera). 

Palpi  four,  two  labial  and  two  maxillary ;  head 
produced  in  front  into  a  rostrum  with  the  mouth  at 
its  apex,  with  the  antennae  9-10-jointed,  more  or 
less  clavate,  or  head  not  rostrate,  with  the  antennas 
11  or  12-jointed,  filiform  or  setaceous,  occasionally 
serrated;  labium  more  or  less  heart-shaped;  tarsi 
5-jointed,  the  fourth  joint  very  minute  and  concealed 
by  the  third. 

XIV.  ^?7J5-a«i>J^i2.— Snout-Beetles  (Rhynchophora). 

Head  produced  in  front  into  a  rostrum  with  the 
mouth  at  the  apex ;  palpi  minute  ;  labrum  wanting 
or  obsolete ;  mandibles  generally  small,  stout ;  an- 
tennae inserted  on  rostrum,  mostly  clavate,  basal 
joint  usually  elongate;  frmiculus  (joint  between 
basal  one  and  club)  slender ;  body  short,  firm,  hard; 
abdomen  mostly  robust.    Subsisting  upon  plants. 

L  TRIBE. — Stbaight-hobned  Snout-Beetles 
(Orthocerata). 

Antennae  not  elbowed,  basal  joint  not  much  elon- 
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gated ;  rostrum  without  lateral  canal  for  reception 

of  basal  joint  of  antennae. 

74  Family. — Orainreating  Snout-Beetles  (Bruchi- 
dae).  AntennsB  filiform  or  slightly  thickened 
ate  tip,  serrated  or  pectinate  ;  eyes  emargin- 
ate ;  rostrum  broad,  deflexed ;  elytra  not  en- 
tirely covering  abdomen ;  hind-legs  often  very 
larga     Feeding  on  grain,  seeds,  and  nuts. 

75.  Family.  —  Club-homed  Snout-Beetles  (Anthri- 

bidse).  Antennae  distinctly  and  suddenly 
clavate;  eyes  entire;  rostrum  short,  broad, 
deflexed;  elytra  truncate ;  mandibles  robust, 
toothed;  labium  and  labial  palpi  arising 
from  a  large,  lunate,  homy  piece.  Usually 
found  among  old  wood,  or  on  the  trunks  of 
trees. 

76.  Family.  —  Leaf-rolling  Snout-Beetles  (Attela- 

bidae).  AntennaB  straight,  inserted  upon  ros- 
trum, the  terminal  joints  forming  a  club ; 
labrum  obsolete ;  palpi  conical ;  head  pro- 
duced into  a  cylindrical  bent  rostrum  without 
lateral  grooves;  body  ovate,  narrowed  in 
front ;  tarsi  with  third  joint  bifid.  Females 
roll  up  portions  of  leaves  in  which  the  eggs 
are  deposited. 

77.  Family. — Elongate  Snout-Beetles  (Brenthidae). 

Antennaa  straight,  filiform,  last  joint  alone 
elongated ;  head  elongated,  produced  in  front ; 
rostrum  varying  in  length  according  to  the 
sex.  Usually  of  a  black  colour,  varied  with 
red  or  yellow ;  burrowing  under  bark  of  trees. 

K  5 
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II.  TRIBE. — Bentvhorned  Snoxjt-Beetles 
(Gonatocerata). 

Antennas  elbowed,  basal  joint  elongated,  inserted 
in  an  elongated  canal  on  side  of  rostrum. 

78.  Family.  —  Weevils  (Cureulionidse).     Antenna 

elbowed,  basal  joint  elongate,  second  joint 
inserted  obliquely  at  its  end,  three  or  four 
terminal  ones  forming  a  club;  labrum  obso- 
lete; palpi  minute,  conical;  bead  produced 
into  a  rostrum,  at  the  end  of  which  the 
mouth  is  placed,  its  sides  with  a  groove  to 
receive  the  antennse;  body  ovaJ,  narrowed 
in  front. 

1.  CuTCulioniTUB.     Rostrum  short,  thick ;  anten- 

nae inserted  near  its  extremity. 

2.  RhynchcenincB.    Rostrum  cj^lindric  or  filiform, 

elongate,  antennsB  inserted  between  its  base 
and  middle. 

79.  Family. — Woodr-eatmg  Snout-Beetles  (Scolyti- 

dae).  Antennae  short,  slightly  elbowed,  basal 
joint  elongate,  apical  joints  forming  a  more 
or  less  solid  mass;  labrum  obsolete;  max- 
illae thin,  broad,  spined  externally;  palpi 
conical,  minute ;  body  oblong,  convex;  tibiae 
hooked  at  tip.  Burrowing  in  trunks  of  trees ; 
causing  great  injury  in  pine-forests  and  parka 

XV.  SUB-ORDER. — ^Longicokf-Buttles  (Longicomes). 

Head  not  produced  in  front  into  a  rostrum;  palpi 
conspicuous;  labrum  more  or  less  conspicuous,  rarely 
obsolete;  mandibles  generally  large,  robust;  an- 
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tennsB  filiform  or  setaceous,  more  or  less  elongate, 
sometimes  very  long  and  slender;  body  more  or 
less  elongated,  convex  or  slightly  depressed;  eyes 
generally  lunate.  Wood  eating ;  larvse  residing  in 
trees. 

80.  Family.  —  GocU-Beetles    (Prionidse).    Antenna? 

stout,  moderate,  serrated  in  the  males  ;  eyes 
notched ;  labrum  very  small  or  obsolete ; 
mandibles  large,  robust ;  head  not  narrowed 
behind  into  a  neck ;  thorax  transverse,  usu- 
ally toothed  on  the  sides  ;  body  elongate, 
convex.  Foimd  on  trunks  of  trees ;  fly  by 
twilight ;   colours  obscure. 

81.  Family.  —  Muak-Beetlea    (CerambicidsB).     An- 

tennae very  long,  never  serrated ;  eyes  notch- 
ed ;  labrum  exserted,  transverse ;  maxillary 
lobes  distinct,  membranous;  head  exserted, 
deflexed ;  thorax  somewhat  cylindric,  lateral 
margin  sometimes  spined ;  body  long  and 
rather  flat,  occasionally  somewhat  convex ; 
femora  often  clavate.  Often  gaily  coloured  ; 
found  in  woods  and  forests,  sitting  on  trunks 
of  trees ;  frequently  emit  a  jfragrant  odour. 

82.  Family. — Long-homed  Flower-Beetlea  (Leptu- 

ridflB).  AntennsB  moderate,  inserted  before 
the  eyes ;  eyes  entire,  rounded  or  very  slightly 
notched  ;  labrum  exserted,  transverse  ;  head 
deflexed,  with  a  distinct  neck ;  thorax  some- 
what conical,  narrowed  in  front ;  elytra  nar- 
rowed behind.  Active  ;  usually  found  upon 
Umbelliferous  flowers  in  the  hot  sunshine. 
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XVT.  SUB-ORDER. — LoNChLEGGED  Herbivorous- 
Beetles  (Eupoda). 

Head  not  produced  in  front  into  a  rostrum,  deeply 
inserted  into  thorax  ;  thorax  mostly  cylindric,  nar- 
rower than  elytra ;  elytra  elongate,  sometimes  de- 
pressed; body  elongate;  palpi  andlabrum  conspicuous, 
labrum  generally  entire  ;  mandibles  short,  entire  or 
bifid ;  antennse  not  longer  than  head  and  thorax, 
somewhat  filiform,  often  thickened  at  tip ;  eyes  entire, 
rarely  emarginate  ;  hind  femora  more  or  less  clavate 
and  elongate,  sometimes  toothed. 

83.  Family. — Lily-Beetles  (Crioceridae).     Antennse 

filiform';  eyes  prominent ;  mandibles  truncate 
at  tip,  with  two  or  three  teeth;  lower  lip 
entire ;  head  and  thorax  narrower  than  ab- 
domen; head  immersed  nearly  to  eyes  in 
thorax ;  thorax  cylindric  or  sub-quadrate ; 
hinder  thighs  frequently  clavate,  elongate, 
sometimes  toothed.  Usually  found  on  leaves 
or  stems  of  liliaceous  or  aquatic  plants. 

84.  Family. — Thick-Legged  Lily-Beetles  (Sagriidae). 

Antennae  filiform,  inserted  before theeyes;  eyes 
prominent ;  head  immersed  in  thorax;  outer 
lobe  of  maxillae  broad ;  mandibles  terminated 
by  an  acute  point ;  lower  lip  bilobed ;  hind 
femora  incrassated  and  toothed ;  tibiae  curved. 
Frequently  of  brilliant  tints. 

XVII.  SUB'ORI)ER.-^noBT-LSQQED  Hebbhtobous- 
Beetles  (Cjclica). 
Head  not  produced  in  front  into  a  rostrum,  fre- 
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quently  concealed  beneath  front  of  thorax  ;  thorax 
crften  as  broad  at  base  as  elytra ;  body  oval  or  ovoid, 
more  or  less  globular ;  antennse  filiform,  or  gradually 
thickened  at  apex;  palpi  thickened  in  middle;  la- 
brum  distinct ;  labium  thick,  square  or  oval ;  eyes 
simple ;  legs  moderate,  femora  sub-equal,  or  hind  pair 
much  thickened. 

85.  Family. — Tortoise-Beetles  (Cassididae).    Anten- 

nae inserted  near  together,  short,  slightly 
thickened  towards  tips ;  head  concealed  be- 
neath front  edge  of  thorax ;  thorax  generally 
semi-circular ;  body  shield-shaped ;  sides  of 
thorax  and  elytra  dilated.  Generally  remain 
motionless,  lying  close  upon  the  leaves  of 
plants. 

86.  Family.— /Spin^/ 2Vw^ai«e-5e6<Z6«  (Hispidae).  An- 

tennae filiform,  porrect;  head  exserted;  mouth 
not  concealed ;  palpi  short ;  thorax  trapezi* 
form  ;  body  oblong,  more  or  less  armed  with 
spines ;  tibiae  compressed.  Larva  mines  the 
leaves  of  plants. 

87.  Family.— .FZea-BeefZ^s  (Galerucidae).     Antennae 

approximating  at  base,  exserted,  filiform,  ra- 
ther long ;  palpi  with  terminal  joint  thickest 
in  middle ;  body  somewhat  oval  or  hemi- 
spherical ;  elytra  wider  than  thorax ;  thorax 
mostly  transverse ;  legs  simple  ;  hind  thighs 
often  considerably  thickened.  Often  possess 
the  power  of  leaping.  Herbivorous,  feeding  on 
the  leaves  of  plants. 

88.  Family. — OoldevrBeetles  (Chrysomelidae).     An- 
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tennse  remote,  short,  monilifonn,  sometimes 
rather  serrated ;  palpi  short ;  body  generally 
hemispherical  or  ovate;  thorax  with  base 
usually  as  broad  as  elytra;  legs  of  equal 
size,  not  formed  for  leaping.  Herbivorous  ; 
often  ornamented  with  brilliant  colours 
among  which  gold  is  conspicuous. 


EARWIGS. 

The  Earwigs  form  the  connecting  link  between 
the  Beetles  and  the  Orthopterous  insects,  and  re- 
mind one  especially  of  the  Rove-Beetles,  in  their 
long  and  flattened  body,  in  their  short  wing-covers, 
and  in  the  menacing  habit  they  have  of  presenting 
their  armed  tails  against  their  enemies.  Although 
founded  on  a  mistake,  the  ominous  names  they  have 
received,  as  "  perce-oreille"  and  "  ear-wig,'' usually 
cause  them  to  be  regarded  with  peculiar  aversion. 
The  original  word  was  probably  Ear-wing,  from  the 
shape  of  the  beautiful  hind  wings,  which  are  so 
elaborately  folded  up  under  their  short  elytra.  These 
insects  are  of  small  size,  and  of  dingy  colours,  and 
are  widely  diffused,  being  found  in  North  and  South 
America,  the  Cape  of  Good  Hope,  India,  and  New 
HoUand.  In  some  of  the  exotic  species  the  forceps 
at  the  end  of  the  tail  is  straight,  and  as  long  as 
the  body  {Forficvla  paraUda  W.\  while  in  others, 
it  is    singularly  contorted,  aa  in  jP.  maeropyga, 
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W.  The  Euplexoptera  are  nocturnal  in  their  habits, 
and  often  migrate  in  the  evening  in  considerable 
flocks ;  they  feed  on  fruits  and  flowers,  and  often 
do  great  damage  in  gardens  by  depriving  the  petals 
of  dahlias,  pinks,  and  carnations  of  their  symmetry, 
by  their  hungry  bite,  causing  the  florist  to  wage 
against  them  a  war  of  extermination.  The  female 
Earwig  sits  on  her  eggs  in  the  manner  of  a  hen, 
and  after  the  young  ones  are  hatched  they  follow 
their  mother,  who  continues  to  brood  over  them  for 
many  days  with  true  maternal  solicitude. 

II.  ORDER— Eaewigs  (Eupkxoptera). 

Fore-wings  very  small,  coriaceous,  without  veios, 
horizontal,  uniting  in  a  straight  suture ;  hind-wings 
large,  membranous,  with  radiating  nervures,  and  with 
numerous  transverse  and  longitudinal  folds ;  mouth 
with  transversely  moveable  jaws,  hind  pair  galeated ; 
tail  armed  with  a  forceps.  Pupa  semi-complete, 
active,  with  rudimentary  wings. 

1.  Family. — Earwigs  (Forficulidae).  Antenn©  long, 
slender,  many-jointed;  head  moderate,  flat, 
narrowed  behind  into  a  short  neck;  eyes 
small,  lateral ;  ocelli  none ;  jaws  small,  robust, 
notched  near  tip ;  abdomen  ending  in  a  for- 
ceps formed  of  two  long,  curved,  homy  ap- 
pendages pointed  at  tip,  and  toothed  on  inner 
margin.  Fly  by  night ;  feed  on  flowers 
and  fruits. 
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STRAIGHT-WINGED  INSECTS. 

Among  the  cursorial  tribes  of  the  Orthoptera  we 
find  those  common  pests,  the  Cockroaches,  remark- 
able for  their  omnivorous  propensities ;  one  of  which, 
the  domestic  "  Black-Beetle ''  (Blatta  orientalie),  is 
an  importation  from  our  Indian  possessions  of  by 
no  means  a  satisfactory  natura  Here,  also,  we  find 
the  Camel-Crickets  or  Soothsayers,  raptorial  insects, 
so  named  from  their  long  necks,  and  the  imitative 
movements  of  their  fore-legs,  and  which  comprise 
several  strange  tropical  genera,  as  JFmpusa,  with  the 
top  of  the  head  formed  into  a  leaf-like  lobe,  Eremia- 
phUa,  whose  movements  are  slow,  and  whose  colour 
resembles  that  of  the  sandy  plains  on  which  it  lives, 
and  DeroploUys,  with  the  legs  ftimished  with  mem- 
branous appendages.  In  the  ambulatorial  group, 
where  all  the  legs  are  alike,  we  meet  with  those 
phantasms  of  the  insect  world,  the  "  Walking- 
leaves,''  and  the  stick-like  Phaama,  which  seems 
made  up  of  dead  twigs,  and  some  Australian  species, 
which  attain  the  length  of  more  than  a  fqot.;  these 
curious  forms  move  about  the  branches  of  low 
shrubs  in  a  sluggish  manner,  either  singly  or  in 
pairs.  In  the  saltatorial  tribes  the  hind  legs  are 
formed  for  leaping  like  the  Frogs;  indeed,  some 
writers  have  compared  the  Orthoptera  with  the 
Batrachian-Reptiles,  instancing  their  loud  singing 
noise,  their  leaps,  and  even  a  singular  coincidence 
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of  form  among  certain  species.  This  section  in- 
cludes our  familiar  merry  little  friend,  the  Cricket 
(Acheta  domestica)  ;  the  Mole-cricket  (OryUotalpa 
vvlgcms),  with  its  broad,  burrowing  fore-feet ;  and 
that  joyous  chorister,  the  Grasshopper,  with  his  less 
agreeable  consimUars,  the  Migratory -Locusts,  so 
notorious  for  their  devastating  powers,  and  the  vast 
swarms  in  which  they  sometimes  appear.  These 
latter  are  herbivorous,  the  Mantidce  are  predatory 
and  carnivorous,  while  the  Crickets  and  Cockroaches 
are  indiscriminate  devourers. 

m.  ORDER — Stbaioht-winged  Insects  (Orthoptera). 

Fore-wings  large,  coriaceous,  thickly- veined,  over- 
lapping at  tips;  hind -wings  large,  membranous, 
thickly  netted,  folded  longitudinally ;  mouth  with 
transversely  moveable  jaws,  the  hind  pair  galeated ; 
tail  often  styliferoua  Pupa  active,  semi-complete, 
with  rudimentary  wings.  Chiefly  herbivorous ;  ter- 
restrial 

I.  SUB-ORDER, — Runniko-Orthopteba  (Ciu^oria). 

Legs  long,  compressed,  formed  for  running ;  wings 

horizontal ;  fore-legs  not  raptorial. 

1.  Family. — Cockroaches  (Blattidse).  Antennse  very 
long,  setaceous,  many-jointed ;  mandibles 
strong,  homy,  toothed  at  tip ;  upper  lip  en- 
tire ;  eyes  kidney-shaped ;  ocelli  obsolete ; 
body  flattened,  oval;  thorax  large,  shield- 
shaped,  concealing  head;  legs  long,  com- 
pressed ;   tibiae  with  spines  and  spurs ;  ab- 
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domen  with  two  jointed  appendages  at  tip. 
Omnivorous;  nocturnal 

II.  SUB'0BI>BS.—RA:PACiov^OB,rHOTTEBJL  (Raptoria). 

Legs  long,  formed  for  walking,  the  fore-legs  larger 
than  the  others,  formed  for  seizing  their  prey  ;  fore- 
wings  long,  horizontal  when  at  rest. 

2.  Family. — Leaf-Insects  (Mantidae).    Antennae  in- 

serted between  the  eyes,  usually  slender  and 
filiform ;  eyes  large,  on  sides  of  head  ;  head 
vertical,  exposed;  face  triangular;  ocelli 
three,  in  a  triangle  in  middle  of  forehead ; 
upper  lip  entire ;  mandibles  homy,  trigonal, 
with  acute  teeth  at  tip  and  a  strong  tooth 
at  inner  margin ;  thorax  produced  and  nar- 
rowed in  front,  forming  a  narrow  neck,  to 
which  the  large  raptorial  fore-legs  are  at- 
tached ;  hind  legs  long,  slender.  Predacious ; 
found  on  plants  and  trees,  where  they  re- 
main stationary  with  the  fore- legs  raised  pre- 
pared to  seize  any  insect  that  comes  in  their 
way. 

IIL  SUB-OBDBR—WAjJKisQ'OKmoiTERA 
(Ambulatoria). 

Fore-legs  of  the  ordinary  form,  fitted  for  walk- 
ing ;  hind-legs  not  saltatorial ;  fore-wings  of  small 
size. 

3.  Family. — Stick -Insects  (PhasmidsB).    Antennae 

usually  long,  slender,   many-jointed,  placed 
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in  front  of  eyes ;  eyes  large,  globular  ;  ocelli 
rudimentary  or  obsolete ;  head  moderate, 
oval,  sub-depressed,  porrect;  jaws  strong, 
homy,  entire  at  tip,  or  with  inner  margin 
notched  or  toothed;  thorax  greatly  elon- 
gated ;  body  usually  long,  slender,  sometimes 
broad,  depressed ;  fore-wings  rudimentary ; 
hind-wings,  when  present,  large  and  membra- 
nous; fore-legs  not  raptorial  Resemble 
sticks,  straws,  and  leaves ;  sluggish,  solitary, 
living  among  low  shrubs  ;  herbivorous. 

IV.   SUB-0ED£R—LEAFmQ^BTKOvTEEiA.  (Saltatoria). 

Hind-legs  long,  formed  for  leaping,  four  anterior 
legs  short,  simple ;  wings  deflexed  at  the  sides ; 
females  with  an  exserted  ovipositor. 

4.  Family. — Crickets  (Achetidse).     Antenme  very 

long  and  slender ;  eyes  large,  round ;  ocelli 
distinct,  usually  two ;  jaws  strong,  with  seve- 
ral acute  transverse  teeth;  labium  four-lobed; 
body  robust,  somewhat  depressed;  wings 
large,  horizontal  when  at  rest;  fore-wings 
when  folded  forming  a  pair  of  long  slender 
filaments;  abdomen  ending  in  two  slender 
setsB;  tarsi  3-jointed,  slender,  joints  simple 
on  under  side.  The  chirping  of  the  Crickets 
is  produced  by  rubbing  the  inner  edges  of 
the  wing-covers  together;  the  females  are 
mute. 

5.  Family. — Grasshoppers    (Gryllidas).     Antennae 
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very  long  and  slender ;  head  short,  vertical ; 
upper  lip  rounded,  entire ;  body  rather  ro- 
bust ;  wings  large,  delicate  ;  wing-covers  and 
wings  deflexed  in  repose;  mandibles  strongly 
toothed ;  ovipositor  of  female  long,  sword- 
shaped;  tarsi  4-jointed,  joints  dilated  and 
obed.  The  chirping  of  the  Grasshoppers  is 
produced,  like  that  of  the  Crickets,  by  rub- 
bing the  bases  of  the  wing-covers  rapidly 
together,  these  organs  being  furnished  with 
a  round  talc-like  plate,  and  strong  rough 
ribs  serving  as  a  sort  of  drum. 
6.  Family. — Locusts  (Locustidae).  AntenncB  short, 
filiform,  cylindric ;  ocelli  three,  distinct ; 
upper  lip  notched  on  front  edge;  jaws  strong, 
very  much  toothed;  body  robust;  laterally 
compressed;  wings  and  wing-covers  de- 
flexed  in  repose,  the  latter  not  fiimished 
with  a  talc-like  plate  for  stridulation ;  ovi- 
positor short,  not  exserted ;  tarsi  3-jointed. 
Leap  with  great  force ;  flight  continuous ; 
associate  in  numbera  Herbivorous.  The 
noise  made  by  the  Locusts  is  produced  dif- 
ferently from  that  of  the  Crickets  and 
Grasshoppers,  and  is  owing  to  the  friction  of 
the  hinder  thighs  against  the  sides  of  the 
wing-covers. 
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NET-WINGED  INSECTS. 

Many  of  the  insects  which  compose  this  Order 
live,  during  the  earlier  stages  of  their  existence 
in  the  water,  where  some  spend  the  greater  portion 
of  their  lives,  for  no  sooner  is  the  nuptial  garb  as- 
sumed, and  do  their  fairy  sports  commence,  than 
death  closes  their  career,  and  in  the  stream  which 
gave  them  birth  they  find  a  grave.  Others,  as  the 
Dragon-flies,  enjoy  an  aerial  existence  for  a  longer 
period,  and  pass  as  rapacious  a  life  in  the  air  as  they 
did  before  in  the  water ;  with  powerful  flight  they 
course  the  marsh,  the  meadow,  and  the  river-bank 
in  search  of  food,  which  consists  of  other  insects 
botl^  in  then*  larval  and  perfect  statea  The  White- 
Ants  are  universally  known  for  the  remarkable 
nests  which  they  construct,  wonderful  both  for 
size  and  form  ;  they  live  mostly  either  a  terrestrial 
or  an  arboreal  life,  possessing  wings  for  a  short 
period  only,  during  the  season  of  courtship,  which 
after  that  period,  fell  or  are  bitten  off",  leaving  them 
to  complete  the  objects  of  their  existence  on  foot. 
The  tiny  Thunder-FUes  which  we  often  find  during 
the  summer  in  countless  multitudes,  are  notorious 
for  the  injury  they  occasionally  do  to  particular 
plants,  and  though  individually  small,  the  results 
of  their  combined  operations  assume  a  degree  of 
importance  which  we  cannot  pass  unnoticed,  add- 
ing another  instance  tending  to  shew,  that  little 
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objects  passed  without  a  thought  by  thousands,  are 
often  those  which  produce  imperceptibly,  yet  not 
less  certainly,  most  importanti  changes  around  us. 

IV.  ORDER — ^Net-winged  Insects  (Neuroptera). 

Wings  four,  long,  membranous,  transparent,  tra- 
versed by  a  net-work  of  nervures,  lie  flat  on  the  back, 
carried  erect  or  horizontally  when  at  rest,  ante- 
rior and  posterior  pairs  often  of  equal  size,  posterior 
pair  sometimes  very  small;  antennae  variable,  mi- 
nute, and  setiform,  or  long,  filiform  or  setaceous; 
1^  moderate;  abdomen  more  or  less  lengthened, 
cylindrical  or  depressed,  sometimes  terminated  by 
filaments. 

1.  Family — ^Day-^ies  (Ephemeridae).  Head  small; 

eyes  large  and  oval;  antennfle  very  short; 
body  long,  slender,  soft,  terminated  by  long 
filaments  ;  wings  carried  erect  when  at  rest, 
posterior  pair  smaU  or  wanting;  tarsi  5-jointed. 

2.  Family. — Hcum/mer-headed  Dragon-Fliea  (Agri- 

onidse).  Head  hammer-shaped ;  eyes  round, 
lateral,  widely  separated;  mandibles  and 
maxillse  weU  developed;  antennas  very  short; 
abdomen  long,  slender,  cylindrical ;  wings  of 
equal  size,  gradually  increasing  in  breadth 
from  the  base  to  near  the  apex,  meeting  each 
other,  and  carried  erect  when  at  rest.  Flight 
feeble  and  heavy. 
3.  Family.  —  Dragon-Fliea  (Libellulid»).  Head 
large ;  eyes  very  large,  approximate  on  top 
of  head ;  mandibles  and  maxillffi  well  deve- 


MANUAL  OF  NATURAL  HISTOfiY.  215 

loped,  powerful,  toothed ;  antennsB  very  short ; 
abdomen  long,  cylindrical  or  depressed ;  wings 
long,  of  equal  size,  carried  separately  and 
horizontally  when  at  rest.  Flight  quick  and 
powerful 
4  Family. — WillovhFUee  (^erhdm).  Head  broad; 
eyes  prominent,  wide  apart;  antennae  long, 
filiform,  composed  of  many  joints ;  body  de- 
pressed ;  abd'^men  sometimes  terminated  by 
two  slender  filaments;  wings  longer  than 
abdomen,  recumbent,  posterior  pair  largest, 
and  folded  when  at  rest 

5.  Family. — White- Ants  (TermitidaB).     Head  and 

body  depressed,  abdomen  flat  and  composed 
of  narrow  segments ;  mandibles  strong  and 
homy,  toothed;  maxilke  terminated  by  hook- 
ed teeth ;  antennae  of  moderate  length,  mo- 
niliform;  legs  rather  short;  wings  narrow, 
of  equal  size,  nearly  twice  the  length  of  body, 
not  much  reticulated,  semi-transparent.  Only 
males  and  females  have  wings,  neuters  are 
apterous,  and  have  the  head  large  and  the 
mandibles  very  long. 

6.  Family. — Booh-Insecta  (PsoddsB).     Size  small ; 

head  large;  eyes  rather  prominent;  antennae 
long  and  setaceous ;  body  short,  soft,  ovate ; 
anterior  wings  larger  than  posterior,  which 
are  slightly  folded,  deflected  when  closed. 
Often  found  among  books  and  old  papers. 

7.  VAmLY,—Thimder-FUe8  (Thripidae).    Head  ob- 

long; eyes  large,  distant,  placed  forward; 
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antennsB  of  moderate  length,  monilifonn; 
body  long,  linear,  depressed;  wings  four, 
similar,  long,  narrow,  membranous,  very  little 
veined,  fringed  with  silky  hairs,  laid  along 
the  back  when  at  rest ;  tarsi  2-jointed,  vesi- 
cular at  the  tip. 


ROOF-WINGED  INSECTS. 

These  insects,  in  their  larval  and  pupa  state,  are 
met  with  in  various  situations;  some  search  the 
stems  of  plants  for  AphideSy  some  lurk  beneath  the 
bark  of  trees,  others  are  found  in  moist  earth-  The 
Ant-Lions  attract  attention  from  the  singular  form 
and  habits  of  their  larvae,  which  dig  pitfalls  in  the 
sand,  at  the  bottom  of  which  they  lie  in  wait  until 
some  xmfortunate  insect  fisJls  in,  when  they  imme- 
diately seize  their  victim  with  the  long  forceps-like 
mandibles  with  which  they  are  provided,  or,  feil- 
inor  in  this,  and  their  prey  attempts  to  escape,  cast 
after  it  a  shower  of  sand,  which  probably  causes 
it  to  fall  again  within  their  reach;  their  form 
contrasts  strangely  with  that  of  the  irnago,  being 
somewhat  spider-like,  the  body  thick  and  fleshy, 
and  beset  with  bundles  of  stiff  hairs,  and  by  no 
means  pleasing,  while  the  perfect  insect  is  of  grace- 
ful figure,  with  a  long  slender  body  and  beautiful 
reticulated  wings. 

The  Water-Moths  and  their  larvae  are  well  known 
to  the  angler  as  bait,  under  the  names  of  Caddice- 
Flies  and  Caddice- Worms.    These  latter  construct 
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for  themselves  a  curious  little  house  of  shells,  small 
pieces  of  stick,  and  other  such  materials,  kept  toge- 
ther by  threads  similar  to  those  spun  by  caterpillars ; 
in  this  tube-like  home  they  dwell,  at  the  bottom  of 
streams,  and  in  it  undergo  their  metamorphosis  into 
the  pupa  state ;  when  about  to  assume  the  perfect 
form  they  crawl  out  of  the  water  up  the  stem  of 
some  plant,  cast  their  exuvia,  and  become  denizens 
of  the  air. 

Thus,  from  forms  singular,  grotesque,  and  most 
unlike,  proceed  those  which  can  scarcely  fail  to  ar- 
rest our  gaze  and  excite  our  admiration. 

V.  ORDER — Roop-wiNGED  Insects  (Stegoptera). 

Wings  four,  large,  membranous,  often  beautifully 
reticulated,  frequently  dissimilar,  deflexed  when  not 
in  use,  never  carried  erect,  seldom  porrected,  ante- 
rior pair  sometimes  hirsute,  posterior  generally  folded 
when  at  rest;  antennsB  more  or  less  lengthened, 
fiUform,  multiarticulate,  sometimes  pectinate,  occa- 
sionally shorter  and  clavate;  abdomen  usually  of 
moderate  length  and  cylindrical;  legs  often  long 
and  slender. 
1.  FAmLY.—Scorpiori'Flies  (Panorpidae).      Head 
produced  into  an  elongated  deflexed  rostrum ; 
eyes  prominent ;  antenuBB  long,  slender,  many 
jointed  ;  anterior  segment  of  thorax  forming 
a  narrow  collar ;  body  slender,  posterior  seg- 
ments of  abdomen  narrowed,  the  last  segment 
in  the  males  sometimes  armed  with  a  pair  of 
forceps ;  wings  variable,  sometimes  porrected 
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when  at  rest,  with  posterior  pair  much 
lengthened  and  linear,  sometimes  large,  simi- 
lar, and  roof-like  when  at  rest,  sometimes 
rudimentary. 
2.  Family,— Snake-FUea  (Raphidiidse).  Head  flat- 
tened ;  eyes  prominent ;  antenn©  slender, 
many  jointed ;  anterior  segment  of  thorax 
narrow  and  much  lengthened  (whence  their 
English  name) ;  mandibles  strong,  corneous ; 
abdomen  of  moderate  length,  terminated,  in 
the  females,  by  a  long  sabre-like  ovipositor ; 
wings  rather  large,  posterior-pair  rather 
smaller  than  the  anterior,  strongly  veined. 

3.  Family.  —  Mantis-Flies  (Mantispidae).      Head 

broad,  flat ;  eyes  prominent;  antennae  short, 
sub-moniliform ;  anterior  segment  of  thorax 
narrow  and  much  lengthened,  often  trans- 
versely furrowed ;  fore-legs  long,  attached 
close  to  the  head,  and  formed  as  in  Mantis, 
having  the  thighs  large,  compressed  and 
armed  with  spines,  and  the  tibiae  curved ; 
abdomen  of  moderate  length ;  wings  of  nearly 
equal  size,  beautiftdly  reticulated. 

4.  Family. — Ant -Lions  (Myrmeleonidae).      Head 

rather  small,  transverse ;  eyes  prominent ; 
antennae  usually  of  moderate  length,  hard, 
thickened  and  curved  at  tip,  sometimes  longer 
and  nearly  filiform;  abdomen  long,  slender 
and  cylindrical,  sometimes  terminated  by  two 
filiform  appendages;  wings  long,  of  equal 
size,  delicately  reticulated. 
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5.  Famelt. — Lace-Wimga   (Hemerobiidae).     Head 

small;  eyes  prominent,  often  of  a  brilliant 
metallic  lustre ;  antennae  long,  filiform,  com- 
posed of  many  joints ;  first  segment  of  thorax 
small ;  abdomen  soft,  of  moderate  length ; 
wings  large,  very  delicate,  posterior  pair  ra- 
ther smaller  than  anterior. 

6.  Famtt.y. — May-Flies  (Sialid©).    Head  moderate, 

transverse ;  antennae  long,  filiform,  sometimes 
pectinated  and  many  jointed ;  first  segment 
of  thorax  as  large  as  the  head  ;  abdomen  not 
long ;  anterior  wings  very  large,  posterior  a 
little  smaller,  carried  horizontally  or  deflexed 
along  sides  of  body,  hind-wings  folded  when 
at  rest. 

7.  Family. — Water-Moths*  (Phryganeidse).     Head 

small;  eyes  prominent;  antennae  slender,  se- 
tac^us  or  pectinated,  generally  longer  than 
the  body;  wings  roof-like,  membranous,  of 
nearly  equal  size,  nerves  simply  branching, 
anterior  pair  generally  pilose,  posterior  trans- 
parent and  folded  when  at  rest;  abdomen 
rather  soft;  legs  long  and  slender;  tibiae 
spurred. 


CLEAIUWINGED  INSECTS. 

This  Order  is  very  extensive,  comprising  about  a 
fourth  of  the  entire  insect  race ;  its  members  are 

*  Called  also  "Caddice-Flies." 

l2 
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especially  numerous  in  tropical  regions,  while,  in  our 
own  country,  we  may  reckon  three  thousand  species. 

It  is  among  the  hymenopterous  tribes  that  we 
find  those  remarkable  social  commimities,  where  the 
workers  consist  of  abortive  females,  where  the  idle 
drones  are  the  males,  and  where  one  chosen  female 
is  elected  queen,  and  made  the  prolific  mother  of  an 
entire  generation.  The  nectar  of  flowers  is  the  &- 
vourite  drink  of  these  active,  bustling,  tribes  in  their 
perfect  state ;  but  when  we  see  the  busy  Bees  intent 
upon  fresh-blown  flowers,  we  must  not  imagine  the 
luscious  banquet  spread  for  themselves  alone,  it  is 
for  the  young  of  the  community,  yet  unborn,  that 
they  labour  to  collect  the  honey  and  the  pollen.  In 
the  same  manner,  when  we  spy  out  a  robber  wasp 
dragging  away  the  dead  carcase  of  a  fly  bigger  than 
herself,  it  is  for  the  sustenance  of  her  future  progeny 
that  the  deed  of  poisoning  was  done.  The  Aphidian 
cows  kept  by  Ants,  and  watched  with  so  jealous  a 
care,  are  valued  only  for  the  honey- dew  they  yield, 
and  with  which  they  nourish  their  young  ones. 

Belonging  to  this  Order  we  find  the  Saw-Flies, 
which  make  incisions  into  the  leaves  and  stems  of 
plants,  by  means  of  elaborately-formed  saws,  placed 
at  the  end  of  their  bodies,  and  the  larvse  of  some 
species  of  which  live  in  societies  covered  over  with 
a  tent  of  leaves,  festened  together  by  silk  The  Gall- 
Flies  are  another  remarkable  race,  which  pimcture 
the  surface  of  plants,  by  means  of  a  boring  instru- 
ment, and,  by  depositing  their  eggs  in  the  punctures, 
produce  "  galls"  of  various  kinds ;  to  the  "  gall"  pro- 
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duced  by  one  species  we  are  indebted  for  our  ink, 
that  most  important  fluid  in  the  history  of  learning 
and  civilization.  Here  also  we  find  the  Ichneumon- 
Flies,  which  deposit  their  eggs  in  the  bodies  of  other 
insects,  and  which  are  eventually  devoured  by  the 
parasitea  In  tropical  countries,  species  of  Sphegidce 
will  be  observed,  forming  nests  in  the  corners  of  the 
rooms,  composed  of  several  earth-cells,  in  each  of 
which  the  mother  Pelopceus  deposits  a  green  cater- 
pillar. The  Velvet- Ants  are  also  numerous  in  equa^ 
torial  regions,  and  may  be  seen  running  briskly 
about  in  hot,  sandy,  situations.  Nor  must  we  omit 
to  mention  the  Ants-proper,  those  memorable  little 
insects,  which  live  in  societies  like  the  social  bees ; 
and  the  Social- Wasps,  which  manufacture  galleries 
of  hexagonal  cells  out  of  paper,  and  surround  their 
cities  with  a  wall;  and,  lastly,  the  Honey-Bees,  those 
oft-quoted  examples  of  industry,  loyalty,  and  good 
order,  which  live  gregariously,  and  form  elaborate 
houses,  to  the  robbery  of  which  we  owe  our  honey 
and  our  wax. 

VI.  ORDER. — Cleabt Winged  Insects 
(Hymenoptera). 

Wings  four,  naked,  membranous,  hind  pair  the 
smallest  and  few-veined ;  mouth  with  homy  jaws, 
and  with  a  lower  lip  or  tongue  sheathed  by  the 
maxillse ;  abdomen  in  females  armed  with  an  ovi- 
positor or  sting ;  tarsi  usually  five-jointed.  Larva 
usually  vermiform,  apodal ;  pupa  inactive,  incom- 
plete. 
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I.   SUB'OIiDEB.-^TINQLEa^ILYVESOrTERA 

(Terebrantia). 

Abdomen  of  females  furnished  with  a  saw  or 
borer  for  depositing  the  eggs. 

I.  TRIBR — Saw-bearxng  Hymenofteba  (Securifera). 

Abdomen  sessile;  larvae  with  a  well-developed 
mandibulated  mouth.  Feeding  upon  vegetable 
matter. 

1.  Family. — Sa/w-Fliea  (Tenthredinidae).  Antennae 
variable,  usually  short,  of  males  often  pecti- 
nate, furcate,  or  flabellate;  mandibles  elon- 
gate, narrow,  compressed,  toothed;  thorax 
solid,  broader  than  head;  abdomen  sessile, 
of  female  furnished  with  a  pair  of  saws ; 
wings  ample,  with  numerous  complete  cells  ; 
hind-tibisB  often  spurred.  Introduce  their 
eggs  by  sawing  edges  of  leaves,  or  by  making 
incisions  in  their  sm&ce. 

1.  Tenthredinince,  —  Antennae    9 — 11-jointed, 

simple,  filiform  to  tip ;  labrum  apparent ; 
saws  with  parallel  sides. 

2.  Cirribicince. — ^Antennae  short,  clavate,  with 

notmore  than  eight  joints ;  larvae  22-footed, 
emitting  drops  of  viscid  matter. 

3.  Hylotomi'iUB. — ^Antennae  3-jointed,  terminal 

joint  greatly  elongated ;  labrum  apparent ; 
larvae  18 — 20-footed,  not  emitting  drops  of 
viscid  matter. 

4.  LydinoB. — ^Antennae  many-jointed,  sometimes 
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strongly  pectinate  in  males;  hind-tibke 
often  spined  in  middle ;  saws  slightly  ser- 
rated at  tip ;  dilated  and  elbowed  at  base  ; 
larvsB  various. 

2.  Family. — Auger -Flies    (Uroceridae).    Antennse 

filiform  or  setaceous,  vibratile;  head  rounded, 
as  broad  as  thorax  ;  upper  lip  minute,  elon- 
gated ;  mandibles  short,  strong,  homy ;  tro- 
pin irregular ;  prothorax  and  collar  elongated ; 
body  elongated,  sub-cylindrical;  abdomen 
sessile,  furnished  in  females  with  a  borer  or 
awl-like  ovipositor ;  fore-tibisB  with  a  single 
spur.  Females  deposit  their  eggs  in  timber 
by  means  of  their  powerful  boring  instru- 
ment. 

n.  TRIBE. — ^Parasitic-Hymenoptera  (Pupivora). 

Abdomen  attached  to  thorax  by  a  portion  only 
of  its  transverse  diameter;  larvae  with  slightly- 
developed  mandibulated  trophi,for  the  most  part 
feeding  parasitically  upon  other  living  insects  ;  ab- 
domen with  an  elongate,  many-valved  oviduct. 

3.  Family.  —  OaU- Flies    (Cynipidae).      Antennae 

straight,  inserted  in  middle  of  face,  long, 
slender;  labrum  minute;  mandibles  short, 
robust,  toothed  at  tip ;  maxillae  with  a  broad 
ciliated  lobe ;  head  small,  transverse  ;  palpi 
short ;  wings  with  few  veins ;  abdomen  oval, 
compressed,  basal  joint  largest,  the  othe^ 
imbricate ;  peduncle  short ;  ovipositor  spiral, 
retractile  when  at  rest.      Females  deposit 
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their  eggs  in  the  tissues  of  plants  and  pro- 
duce the  tumours  known  as  "  galla'' 

4.  Family. — Thick-legged  Ichnevmum-Flies  (Eva- 

niidfie).  Antennae  straight,  filiform  or  seta- 
ceous ;  mandibles  toothed  on  inside ;  fore- 
wings  with  several  iiTegular  cells;  hind-wings 
without  veins ;  abdomen  attached  to  dorsum 
of  metathorax  by  a  peduncle  often  arising 
dose  to  scutellum ;  ovipositor  straight ;  hind- 
legs  elongated,  tibiae  often  thickened.  Para- 
sitic on  other  insects. 

5.  Family.  —  Ichneumon  -  Flies   (Ichneumomdae). 

Antennae  straight,  usually  filiform  or  seta- 
ceous ;  head  small,  free ;  eyes  large,  lateral ; 
mandibles  slender,  curved,  bidentate  at  tip  ; 
wings  veined,  anterior  with  perfect  cells; 
body  long,  narrow;  abdomen  attached  at 
extremity  of  thorax  between  base  of  hind 
coxae;  ovipositor  straight,  often  exserted; 
legs  long,  formed  for  running;  tarsi  long, 
slender.  Pupa  enclosed  in  a  cocoon.  Usually 
black,  varied  with  red,  yellow,  and  white. 
Females  deposit  their  eggs  in  larvae  or  pupae 
of  other  insects. 

1.  Ichneumonince, — Wings  with  two  recurrent 

nerves;  nerve  separating  first  cubital  cell 
from  external  discoidal  cell  nearly  or  en- 
tirely obliterated ;  an  articulation  between 
second  and  third  dorsal  segments  of  ab- 
domen. 

2.  BraconincB, — Wings    with  only  one  recur- 


MANXTAL  OF  NATURAL  HISTORY.  225 

rent  nerve,  which  unites  with  the  nerve 
extending  between  first  cubital  and  ex- 
ternal discoid  cells ;    no  articulation  be- 
tween second  and  third  dorsal  segments  of 
abdomen. 
6.  Family. — Cuckoo-Flies  (Chalcididae).    Antenna? 
elbowed,  thickened  at  tips ;  palpi  short ;  man- 
dibles broad,  homy,  ending  by  several  teeth; 
head  transverse ;   eyes  lateral,    often  very 
large  ;  wings  nearly  destitute  of  veins ;  ab- 
domen varied  in  shape,  attached  by  a  pedun- 
cle, or  nearly  sessile ;  ovipositor  usually  con- 
cealed, not  longer  than  abdomen ;  hind-legs 
often  toothed  and  thickened.     Pupa  naked. 
Parasitic  on  other  insects. 

1.  GhxdcidiTUB,    Collar  transverse,  quadrate; 

hind  femora  thickened 

2.  EurytomincB.    Collar  transverse,  quadrate ; 

hind  femora  simpla 

3.  PteromalincB.    Abdomen  flat,  sessile ;  an- 

tennae filiform,  fusiform,  or  clavate;  stig- 
mal  branch  straight. 

4.  EupdmincB.    Abdomen  flat,  sessile ;  anten- 

nae filiform,  fusiform,  or  clavate;  stigmal 
branch  incurved. 

5.  EncyrtvacB,     Collar  more  or  less  narrowed 

in  fi*ont;   antennsd  with  not  more  than 
eight  joints ;  middle  legs  strongly  spurred. 

6.  Evlophmce.     Collar  more  or  less  narrowed 

in  front;  antennae  with  not  more  than 
eight  joints;  tarsi  with  less  than  five  joints. 

L  5 
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7.  Family. — Sha/rp-taUed  Cuckoo-Flies  (Procto- 
trupidae).  Antennae  more  or  less  elbowed ; 
palpi  long  and  pendulous;  mandibles  long, 
somewhat  sickle-shaped,  notched  at  tip ;  eyes 
entire;  ocelli  three ;  abdomen  usually  ovate- 
conic  ;  ovipositor  elongate,  conic,  acute,  formed 
of  two  united  pieces,  enclosed  in  a  tube,  or 
exposed;  fore-wings  veinless,  or  with  few 
veins;  body  long  and  slender;  legs  long, 
femora  often  clavate ;  anterior-tibiae  with  a 
terminal  curved  spur.  Very  active,  usually 
black,  varied  with  brown;  minute;  found 
in  grafis,  on  aquatic  plants,  or  in  hot  sandy 
situations.  Parasitia  Females  deposit  their 
eggs  in  other  insects. 

1.  Myma/rincB. — Head  transverse,  areolate;  an- 

tennae inserted  above  middle  of  face,  long, 
slender  in  males,— clavate,  elbowed  in  fe- 
males; palpi  none ;  wings  narrowed,  densely 
ciliated. 

2.  PlatygaaterinoB. — ^Abdomen  sessile,  depressed, 

first  segment  not  campanulate;  antennae  el- 
bowed, 1 0-1 2-jointed,  inserted  near  mouth. 

S.  CeraphrontvruB. — ^Abdomen  sub-sessile,  cam- 
panulate; terminal  and  ventral  segment 
carinated ;  antennae  elbowed;  wings  nearly 
exareolate. 

4.  OonatopincB. — ^Abdomen  convex,  not  campa- 
nulate; last  ventral  segment  carinated;  an- 
tennae porrected,  10-jointed;  hind-wings 
lobed ;  mandibles  toothed. 
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6.  Proctotrupince, — ^Abdomen  sub-sessile,  cam- 
pauulate  ;  antennaB  porrected,  12-jointed, 
inserted  beneath  front ;  maxillary  lobe  bi- 
partila 

6.  DiapriinoB. — ^Abdomen  petiolated,  campanu- 
late ;  antennae  10 — 15-jointed,  inserted  in 
front ;  maxillary  palpi  long,  5-jointed. 

IIL  TRIBR — TuBE-BEAEiNG  Hymenoptera 
(Tubulifera). 

End  of  abdomen  tubular,  retractile,  ftimished  with 
a  minute  sting.  Larvae  feeding  on  other  insects.  Pa- 
rasitic on  other  Hymenoptera. 
8.  Family.— Ruby-tailed  FUea  (ChrysididsB).  An- 
tennaB filiform,  elbowed  at  end  of  long  basal 
joint;  head  transverse  above;  maxillsa  end- 
ing in  a  large  pilose  outer  lobe ;  mandibles 
long,  sub-trigonal;  thorax  oblong,  metathorax 
armed  on  each  hind  margin  with  a  spine; 
fore-wings  with  a  single  marginal  cell;  hind- 
wings  nearly  veinless ;  abdomen  with  under 
side  concave,  with  a  very  short  peduncle,  ter- 
minal segments  telescopic,  retractile ;  ovipo- 
sitor sting-like,  with  two  styles  of  the  same 
length.  Adorned  with  brilliant  metallic 
tints ;  fly  and  run  in  the  hot  sunshine  with 
great  vivacity. 

II.  SUB-ORDER, — Stinging-Hymenoptera  (Aculeata). 

Abdomen  of  females  armed  with  a  sting  connected 
with  a  poison  reservoir. 
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I,  TRIBR — Hbteboqtnous-Hymenoptera  (Heterogyna). 

Fore-wings  not  folded  ;  larvae  social. 
9.  Family. — True-Ants  (Fonnicidae).  Antennae 
elbowed;  eyes  distinct;  thorax  continuous, 
more  or  less  contracted  in  middle  ;  abdomen 
without  a  sting,  peduncle  composed  of  a 
single  elevated  scale.  Males  and  females 
with  wings ;  neuters  wingless.  Social  and 
gregarioua 
10.  Family. — Stimging-Aints  (Myrmicidae).  An- 
tennae elbowed;  eyes  distinct;  thorax  con- 
tinuous, more  or  less  contracted  in  middle ; 
abdomen  armed  with  a  sting,  peduncle  2- 
jointed ;  males  and  females  with  wings;  neu- 
ters wingless.    Social  and  gregarious. 

II.  Family. — Blind-Ants  (Poneridae).      Antennae 

elbowed ;  eyes  of  neuters  obsolete ;  thorax 
continuous,  more  or  less  contracted  in  middle ; 
abdomen  armed  with  a  sting,  peduncle  formed 
of  one  large  scale ;  males  and  females  with 
wings;  neuters  wingless.  Social  and  gregar 
rious. 
12.  Family. — Vehet-Ants  (Mutillidae).  Antennae 
inserted  in  middle  of  face ;  thorax  continuous, 
the  segments  soldered  together ;  ocelli  want- 
ing ;  body  clothed  with  hair;  abdomen  armed 
with  a  sting,  peduncle  short,  simple;  legs 
robust ;  tibiae  and  tarsi  spiued  and  ciliated ; 
females  destitute  of  wings.  Solitary.  Males 
and  females,  no  neuters. 
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IL  TRIBE. — Fossorial-Hyhexoftera  (Fossores). 

Fore-wings  not  folded;   larvsB  solitary,  feeding 
on  other  insects. 

13.  Family. — Spme-tailed  Wasps  (Scoliidae).     An- 

tennae short,  thick,  more  or  less  serrated  and 
convolute  in  the  females ;  collar  laterally  di- 
lated, extending  as  far  as  bases  of  wings ; 
abdomen  ovate,  peduncle  short ;  abdomen  of 
males  ending  in  three  spines ;  legs  short,  ro- 
bust ;  tibiae  thick,  spinose,  or  denticulated ; 
both  sexes  winged.    Burrow  in  sand. 

14.  Family. — Parasitic  Sjpvne-taiUd  Wasps  (Sapy- 

gidaB).  Antennae  long,  sti'aight,  more  or  less 
davate ;  collar  laterally  dilated,  extending 
as  far  as  bases  of  wings ;  abdomen  ovate ; 
peduncle  short ;  legs  slender ;  fore-legs  not 
ciliated  in  the  females ;  both  sexes  winged. 
Parasitic  in  nests  of  bees ;  live  and  burrow 
in  sandy  situationa 

15.  Family.  —  Dark-vringed  Sand-Wasps  (Pompi- 

lidse).  Antennae  filiform,  often  convoluted  in 
females ;  coUar  laterally  dilated,  extending  as 
fer  as  bases  of  wings,  transversely  or  longi- 
tudinally quadrate ;  abdomen  more  or  less 
oval,  attached  to  thorax  by  a  short  peduncle ; 
legs  very  long ;  fore-wings  with  two  or  three 
perfect  sub-marginal  cells.  Burrow  in  sandy 
places. 

16.  Family. — True  Sand-Wasps  (Sphegidae).    An- 

tennae filiform,  often  convoluted  in  females ; 
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collar  laterally  dilated,  extending  as  far  as 
bases  of  wings;  abdomen  elongate,  attached 
to  thorax  by  a  long  peduncle ;  body  narrow ; 
legs,  especially  the  hind  pair,  very  long;  fore- 
legs strongly  ciliated ;  hind-tibiae  spurred  in 
females.    Nidificate  and  burrow  in  sand. 

17.  Family. — Beaked  Scmd-Waspa    (Bembecidfie)- 

Head  transverse;  mandibles  acute,  with  a 
tooth  on  inside ;  jaws  produced  into  a  long 
beak  ;  collar  minute,  not  extending  to  bases 
of  wings ;  body  elongate,  tapering  behind  ; 
legs  short,  fore -legs  strongly  ciliated.  Form 
burrows  in  sandy  situations. 

18.  Family.  —  IchneuTnon  Sand-Waapa  (LarridsB). 

Head  moderate ;  mandibles  with  a  deep  notch 
on  outer  side  near  base  ;  jaws  not  prolonged 
into  a  beak ;  collar  small,  not  extending  to 
base  of  wings  ;  abdomen  sub-conical  and  not 
peduncled ;  legs  moderate,  ciliated  in  females. 
Perforate  the  sand,  in  which  they  nidificate. 

19.  Family. — Beenlike  Sand-  Wasps    (Nyssonidse), 

Head  moderate ;  antennae  filiform,  basal  joint 
slightly  elongated ;  mandibles  slightly  notch- 
ed on  outside  of  base ;  jaws  not  prolonged 
into  a  beak ;  abdomen  ovoid-conic,  broadest 
at  base,  not  peduncled;  fore-tibiae  with  a 
dilated  spur.     Nidificate  in  sandy  localities. 

20.  Family. — Predacious     Wood-Wasps    (Crabro- 

nidae).  Head  large,  square ;  antennae  straight 
or  somewhat  elbowed,  often  thickened  at  tip; 
mandibles  with  outer  margin  entire ;  jaws 


MANUAL  OF  NATURAL  HISTORY.  231 

not  prolonged  into  a  beak ;  abdomen  oval, 
broadest  in  middle  or  clavate,  peduncled; 
fore-tibi«B  with  a  dilated  spur.  Usually  bur- 
row in  old  wood,  and  occasionally  in  sandy 
places. 

in.  TRIBE. — FoLDBa)-wiNGED  Hymenofteba 
(Diploptera). 

Fore-wings  folded  on  themselves.    Larvae,  in  the 
social  species,  separately  enclosed  in  cells. 

21.  Family. — Solitary -Wobspa    (Eumenidse).      An- 

tennae of  males  curved  at  tips;  eyes  notched; 
mandibles  elongate,  produced ;  labium  di- 
vided into  four  pilose  setae  ending  in  glands ; 
wings  folded  when  at  rest ;  abdomen  con- 
tracted, with  a  long  narrow  peduncle ;  legs 
not  ciliated  or  spinose.  Solitary.  Males  and 
females  only.    Form  cells  of  sand  and  clay. 

22.  Family. — Social  -  Wasps  (Vespidae).    Antennae 

of  males  not  hooked  or  recurved  at  tip  ;  eyes 
notched ;  mandibles  as  broad  as  long,  trun- 
cate at  end ;  wings  folded  when  at  rest ;  ab- 
domen rarely  contracted  into  a  peduncle  ; 
hind-tibiae  with  two  spurs.  Social.  Males, 
females,  and  neuters.  Form  cells  of  paper 
arranged  in  tiers. 

IV.  TKLBK — ^HoNEY-GATHERma  Hymenoptera 
(Mellifera). 

Basal  joint  of  hind-tarsi  dilated,  provided  with 
instruments  for  collecting  and  carrying  pollen;  larvae 
living  on  honey. 
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24.  Family. — Solita/ry-Bees  (AndrenidaB).    Labium 

small  or  cordate ;  jaws  moderate,  not  form- 
ing an  elongated  proboscis ;  hind-legs  gene- 
rally clothed  with  hair;  trochanters  and 
femora  in  the  females  pollenigerous ;  basal 
joint  of  hind-tarsi  not  dilated  into  an  angle. 
Solitary.     Males  and  females  only. 

25.  Family.— SociaUBees   (Apidse).     Labium  long 

and  filiform;  jaws  extended  into  an  elon- 
gated proboscis  usually  folded  up  beneath 
the  head ;  basal  joint  of  hind-tarsi  externally 
dilated  and  angled ;  the  second  joint  arising 
from  the  inner  angle  of  the  preceding  joint. 
Social    Males,  females,  and  neuters. 

IL  SUB'CLASS.-r^vcroBiAiA^SEcrs  (Haustellata). 

Mouth  produced  into  a  more  or  less  elongated 
proboscis. 


SCALY-WINGED  INSECTS. 

The  Lepidoptera  have  been  arranged  into  those 
that  fly  by  day,  or  the  Butterflies,  those  that  come 
forth  at  twilight,  or  the  Hawk-moths,  and  those 
that  are  nocturnal  in  their  flight,  as  the  Moths 
properly  so  called.  On  account,  however,  of  the 
number  of  exceptional  cases,  we  have  followed 
M.  Boisduval,  and  thrown  them  into  two  divi- 
sions, or  those  with  clubbed  and  those  with  varied 
antennae.    As  humble  worms,  toiling  and  spinning, 
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these  insects  are  usually  despised  ;  wrapped  in  their 
mummy-clothes,  as  inert  grubs,  they  are  forgotten ; 
but  when  they  come  forth  glorious  in  their  Psyche 
state,  "  all  with  admirable  beauty  deck't,''  they  are 
admired  and  sought  after ;  a  fit  subject  for  a  moral. 
It  is  in  this  form  of  beauty,  when  they  add  an 
extra  charm  to  the  smiling  landscape  of  summer, 
and  make  the  glory  of  the  woods  yet  more  attrax^ 
tive,  that  they  become  the  fevourite  Order,  with 
many,  among  all  the  insects.  The  illustrious  Swede, 
Linnaeus,  conceived  the  poetic  idea  of  naming  the 
butterflies  after  the  heroes  and  heroines  of  the  Iliad, 
thus  recalling  to  memory  the  glorious  verse  of  the 
"  blind  old  bard  of  Sdo's  rocky  isle."  Those  clothed 
in  sombre  colours  he  called  Trojans,  and  those  clad 
^  g&y  attire,  he  christened  Greeks ;  and  her  he  re- 
garded as  the  greatest  beauty,  was  Papilio  Hdena. 
The  night-flyers  are  no  less  worthy  of  consideration 
than  the  more  highly-coloured  lovers  of  the  sun. 
Some  are  remarkable  for  their  size  and  vivid  paint- 
ing, as  Satumia  Atlaa,  which  often  measures  nine 
inches  across  the  wings;  others  for  the  valuable 
web  they  spin  in  their  caterpillar  state,  as  the  Silk- 
worm-moth (Bombyx  mori) ;  some  are  notorious  for 
the  injury  they  inflict  on  certain  trees,  as  the  Goat- 
moth  (C088U8  ligniperda)  ;  others  attract  notice  by 
their  large  size  and  powerful  flight,  as  the  Hawk- 
moths  ;  while  some,  again,  present  the  peculiarity 
of  being  infested  hy  fungi,  as  the  Hepialua  vires- 
cens,  or  New  Zealand  Swifb-moth,  the  caterpillar  of 
which  is  often  entirely  converted  into  a  fungus 
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{SphcBria  Robertai),  During  the  summer  time  in 
New  Holland,  the  natives  of  certain  tribes  princi- 
pally subsist  upon  a  species  of  Butterfly,  which  then 
occurs  in  countless  myriads,  and  which  they  col- 
lect, bake,  and  form  into  smoked  cakea  In  their 
caterpillar  or  larval  condition  these  insects  often 
assist  in  the  removal  of  offending  substances,  and 
tend  also  to  keep  in  check  the  superabundance  of 
vegetation,  which  might,  otherwise,  become  too  luxu- 
riant in  its  growth. 

Vn.  ORDER — Scaly-winged  Insects  (Lepidoptera). 

Wings  four,  large,  extended,  membranous,  clothed 
on  each  side  with  imbricate  scales ;  neuration  branch- 
ing ;  mouth  in  form  of  a  spirally-involute  proboscis ; 
thorax  ovate,  with  lateral  appendages  (jpatagia  and 
tegvZcB)  ;  tibisB  spurred.     Pupa  covered  with  a  skin. 

ZSUB'OHDHB.—BTJTTEBFLLBa  (Rhopalocera). 

AntennsB  slender,  elongated,  ending  in  a  knob; 

wings  erect  during  repose,  not  connected  by  a  hook 

and  bristle;  hind-tibiad  spurred.      Chrysalis  angu- 

lated,  usually  naked.     Diurnal 

1.  Family. — Butterflies-proper  (Papilionidfie).  An- 
tennae with  the  club  distinct,  never  hooked 
at  tip;  labial  palpi  with  third  joint  rudi- 
mentary, or  clothed  with  scales;  all  four 
wings  elevated  in  repose  ;  central  cell  of  hind- 
wings  closed ;  tibiae  with  only  one  pair  of 
spurs  at  the  end ;  all  the  feet  fit  for  walking 
and  nearly  alike ;  tarsal  claws  large.    Cater- 
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pillar  nearly  cylindrical ;  chrysalis  girt  rotind 
the  middle  as  well  as  attached  by  taiL 

1.  PapiMonmoe.  —  Anal  edge  of  hind-wings 

hollowed  or  folded. 

2.  PieriTue. — Anal   edge  of  hind-wings  pro- 

duced under  abdomen^  forming  a  kind  of 
gutter. 

2.  Family. — Svnyple-winged  Butterfiiea  (Helico- 

niidse).  Antennae  with  club  distinct,  never 
hooked  at  tip ;  labial  palpi  with  third  joint 
rudimentary  or  scaly ;  all  four  wings  elevated 
in  repose ;  central  cells  of  hind-wings  closed ; 
tibisB  with  only  one  pair  of  spurs  at  end ; 
fore -legs  shortened,  unfitted  for  walking, 
small;  tarsal  daws  large,  with  a  long  ap- 
pendage on  each  side ;  wings  entire,  often 
long  and  narrow,  sometimes  nearly  naked. 
Caterpillar  nearly  cylindrical ;  chrysalis  sim- 
ply suspended  by  taiL 

3.  Family. — Tooth-winged  Butterfiiea  (Nympha- 

lidfie).  Antennae  with  dub  distinct,  never 
hooked  at  tip  ;  labial  palpi  with  third  joint 
rudimentary  or  scaly ;  all  four  wings  ele- 
vated in  repose,  central  cell  of  hind-wings 
open ;  tibiae  with  only  one  pair  of  spurs  at 
end ;  fore-legs  shortened,  unfitted  for  walk- 
ing, visible  and  hairy,  or  small  and  conceal- 
ed ;  wings  dentate,  hinder  grooved  for  abdo- 
men ;  tarsal  claws  with  a  brush  or  pvZvilhis. 
Caterpillar  nearly  cylindrical ;  chrysalis  sim- 
ply suspended  by  tail. 
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4.  Family.  —  Glawless  -  Butterflies  (Erycinidae). 
Club  of  antennfiB  distinct,  not  hooked  at  tip ; 
labial  palpi  with  third  joint  naked  ;  all  four 
wings  elevated  in  repose;  anal  edge  of  hind- 
wings  slightly  prominent ;  disooidal  cell  open 
or  closed ;  tibiae  with  only  one  pair  of  spurs  ; 
fore-legs  of  males  rudimentary ;  tarsal  claws 
obsolete.  Caterpillars  short,  hairy  ;  chrysa- 
lis girt  round  middle  as  well  as  attached  at 
tail 

6.  Family. — Eye -winged  Butterflies  (Polyomma- 
tidae).  Club  of  antennae  distinct,  not  hooked 
at  tip  ;  labial  palpi  with  third  joint  naked  ;  all 
four  wings  elevated  in  repose ;  anal  edge  of 
hind- wings  embracing  abdomen;  discoidal 
cell  closed  ;  fore-legs  fitted  for  walking ;  ti- 
biae with  only  one  pair  of  spurs  ;  tarsal  claws 
minute.  Caterpillars  like  wood-lice;  chry- 
salids  girt,  as  well  as  attached  by  tail 

6.  Family. — Skippers  (Hesperiidae).  Antennae 
ending  in  a  strong  hook  ;  two  hind-wings 
horizontal  in  repose ;  feet  of  uniform  size  ; 
hind-tibiae  furnished  with  two  pairs  of  spurs. 
Caterpillars  cylindrical,  roll  up  leaves ;  spin 
a  silken  cocoon;  chrysalids  without  angu- 
lar prominences. 

II.  SUB'OJRDER—M(yrBB  (Heterocera). 

Antennae  filiform  or  fusiform,  those  of  the  males 
often  pectinated ;  wings  connected  by  a  hook 
and    bristle ;    chrysalids  without   angular  projec- 
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tions,  usually  enclosed  in  a  coooon.    Mostly  night- 
flyers. 

7.  Family. — Butterfly  Hawk -Moths  (UraniidaB). 

Antennae  long  and  variable,  not  prismatic, 
nor  ending  in  a  brush  ;  proboscis  elongated ; 
fore-tibiae  spurred;  wings  expanded  in  repose. 
Caterpillar  cylindrical,  with  slender  bristles  ; 
chiysalis  enclosed  in  a  lax  cocoon.  Flight 
diumaL 

8.  Family. — Hawk-Motha  proper     (Sphingidae), 

Antennae  prismatic,  ending  in  a  little  feather 
or  thread  ;  proboscis  greatly  elongated ;  body 
long,  acute  behind  ;  wings  narrow,  the  hinder 
smalL  Caterpillars  naked,  usually  with  a 
horn  on  hind  part  of  back. 

9.  Family. — Burnet  Hawk-MoOts  (Anthroceridae). 

Antennae  simple,  fusiform,  pectinated  in  the 
males  ;  wings  deflexed  in  repose  ;  legs  long ; 
hind -tibiae  with  four  spurs.  Caterpillars 
clothed  with  short  haira,  without  any  spine. 
Day-flyers. 

10.  Family.  —  Clear -wvnged  Hawk-Motha    (iEge- 

riidae).  Antennae  simple,  fusiform,  usually 
ending  in  a  pencil  of  hairs ;  proboscis  elon- 
gated ;  wings  more  or  less  transparent ;  legs 
elongate,  the  hinder  with  long  spurs ;  abdo- 
men ending  in  a  dilatable  brush.  Caterpil- 
lars naked,  without  a  caudal  horn. 

11.  Family. — Swift-Moths   (Hepialidae).    Antennae 

short  and  filiform,  not  feathered  at  tip; 
proboscis  short  or  obsolete  ;  wings  elongated, 
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deflexed  in  repose;  abdomen  produced  into 
a  retractile  ovipositor.  Caterpillars  naked, 
with  a  few  straggling  hairs. 

12.  Family.  —  Lappet-Moths    (Bombyddfie).     An- 

tennsB  of  males  strongly  pectinate ;  proboscis 
obsolete ;  body  thick  and  hairy ;  wings  large, 
extended,  or  deflexed  at  the  sides,  the  hind 
paur  extending  beyond  the  costa  of  the  in- 
terior. Caterpillar  with  a  series  of  tufted 
warts. 

13.  Family. — Tiger-Moths  (Arctiidse).    Antennae  of 

males  strongly  pectinate  or  serrated;  pro- 
boscis small  or  obsolete  ;  wings  deflexed  in 
repose,  the  hinder  not  extending  beyond  the 
oosta  of  the  anterior.  Caterpillars  naked, 
tubercled,  or  hairy. 

14.  Family. — Lackey-Moths  (Lithosiidse).   Antennae 

setaceous ;  proboscis  elongate,  spiral ;  thorax 
not  crested ;  body  slender ;  wings  elongated, 
horizontal  in  repose.  Caterpillars  cylindri- 
cal, somewhat  hairy. 

15.  Family. — Rustic-Moths  (Noctuidae).    Antennae 

simple,  rarely  pectinate  in  the  males ;  body 
robust ;  thorax  stout,  often  crested ;  wings 
deflexed  in  repose,  moderate,  the  anterior 
usually  with  ear-shaped  spots;  proboscis 
greatly  elongated  and  spiral  Caterpillars 
naked. 

16.  Family. — Oeometric^Moths  (Geometridae).    An- 

tennae variable ;  proboscis  short,  weak,  mem- 
branous ;  body  slender ;  thorax  never  crest- 


MANUAL  OF  NATURAL  HISTORY.  239 

ed ;  wings  lai^e,  extended  horizontally ;  legs 
slender,  fore-tibiffl  armed  internally  with  a 
spur.    Caterpillars  naked,  looping. 

17.  Familt. — Meal 'Moths    (PyralidsB).      Antennas 

simple  or  ciliated  in  the  males ;  proboscis 
moderate ;  thorax  never  crested ;  body  slen- 
der, elongated ;  wings  moderate,  arranged 
in  a  triangle  during  repose;  the  anterior 
angled  at  tip.  Caterpillars  long  and  slightly 
hairy. 

18.  Family. — Leaf -rolling  Moths  (TortricidaB).   An- 

tennae simple ;  fore-legs  with  a  central  spnr ; 
body  slender ;  fore-wings  broad,  deflexed  at 
the  sides,  dilated  at  the  shoulders,  forming  a 
triangle  in  repose.  Caterpillars  naked,  living 
in  cylindric  tubes  which  they  form  by  rolling 
up  leaves. 

19.  Family. — Ermine-Moths  (YponomeutidaB).   An- 

tennae long,  slender,  simple ;  labial  palpi  long 
and  slender;  maxillary  palpi  slightly  deve- 
loped ;  body  slender,  rather  depressed,  wings 
entire,  long  and  narrow,  the  hinder  fiinged 
with  very  long  cilia  Caterpillars  often  living 
under  the  parenchyma  of  leaves. 

20.  Family. — Clothes-Moths  (Tineidae).     Antennae 

moderate,  slender,  simple,  pubescent  beneath 
in  the  males  ;  proboscis  short ;  thorax  rarely 
crested ;  body  long  and  slender ;  wings  en- 
tire, often  narrow,  mostly  convoluted  in  re- 
pose. Caterpillars  usually  living  in  portable 
cases,  which  they  form  of  various  materiaJa 
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21.  Famelt. — Phmie- Moths  (Alucitidfie).  Antennse 
long,  slender,  setaceous  ;  proboscis  long  and 
spiral ;  body  elongated ;  wings  horizontal  in 
repose,  cleft  into  narrow,  feathered  rays ;  legs 
long  and  slender.  Caterpillars  clothed  with 
long  hairs. 


BUGS. 

Among  the,  members  of  this  Order  many  singular 
and  strange  forms  are  to  be  met  witL  They  abound 
in  gay  and  lively  colours,  in  which,  perhaps,  they  are 
exceeded  by  few  of  the  Insect-Tribea  Green,  gold, 
purple,  scarlet,  and  similar  brilliant  hues  frequently 
adorn  them,  as  in  the  Coleoptera,  their  assemblage, 
and  bold  contrasts  being  very  similar  in  both  Orders. 
Many  of  these  insects  live  chiefly  in  the  water, 
having  greatly  depressed  bodies,  and  their  legs 
formed  into  natatory  organs ;  others  run  upon  the 
surfiM»  of  the  water,  as  the  little  Vdia  currenSy 
which  ma}"-  be  seen  during  the  summer  months 
in  great  numbers  about  our  rivulets  and  ditchea 
But  it  is  upon  plants  that  the  majority  are  to 
be  found,  and  from  which  they  draw  their  nour- 
ishment, piercing  them  and  extracting  the  fluids ; 
a  few  attack  man,  as  the  common  bed-bug  (Gvmex 
lectulariua),  and  some  suck  the  juices  from  other 
insecta  We  observe  in  them  a  fine  adaptation  for 
drawing  nourishment  in  this  manner;  the  mouth 
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is  formed  into  a  long  jointed  canal  enclosing  se- 
veral fine  bristle-like  lancets,  which  are  used  in  per- 
forating the  substances  on  which  they  feed.  When 
not  employed,  this  rostrum  is  laid  along  the  ventral 
surface  of  the  body,  and  often  extends  two  thirds  of 
its  lengtL 

These  insects  arrive  at  maturity  by  a  series  of 
moultings ;  they  have  no  inactive  pupa  state,  but 
both  as  larvae  and  pupsB  continue  lively  and  feeding, 
and  in  general  appearance  bear  a  strong  resemblance 
to  the  perfect  insects,  the  principal  difference  being 
the  absence  of  wings  in  the  larva  and  the  possession 
of  these,  in  an  immatured  state,  and  enclosed  in 
cases,  on  the  back  of  the  pupa.  When  arrived  at 
this  stage,  one  moult  completes  the  tranformation  to 
the  imago. 

Most  of  them  possess  the  property  of  emitting  a 
strong,  and  generally  very  disagreeable  odour  when 
handled  or  crushed. 

Vin.  ORDER— Bugs  (Hemiptera). 

Body  depressed ;  wings  generally  horizontal,  an- 
terior pair  coriaceous  at  the  base,  membranous  at  the 
terminal  part ;  antennae  usually  long ;  mouth  in  the 
form  of  a  long  jointed  canal,  which,  when  unemploy- 
ed, is  laid  along  the  ventral  surface  of  the  body. 

The  larvae  and  pupae  differ  from  the  perfect  insect 
only  in  not  possessing  wings,  at  which  last  state 
they  arrive  by  a  succession  of  moultings. 

L  SUB-OBDER—WATEBrBvQS  (Hydrocorisa). 
Antennae  very  short,  concealed  beneath  the  eyes  \ 
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fore-legs  fitted  for  seizing  prey,  posterior  pair  cili- 
ated, and  formed  for  swimming.    Aquatic. 

1.  Family.  —  Boat-FUes    (Notonectidse).     General 

form  boat-shaped';  head  broad;  eyes  very 
lai^e,  and  so  formed  that  the  insect  may  see 
both  above  and  below  when  swimming; 
wings  generally  deflexed ;  posterior  1^ 
long  and  broadly  ciliated,  forming  excellent 
paddles. 

2.  Family.  —  Water-Swrpiona    (Nepidae).     Head 

small ;  rostrum  short ;  body  depressed ;  ab- 
domen sometimes  terminated  by  two  long 
slender  filaments;  fore-legs  especially  adapted 
for  seizing  prey,  the  thighs  being  dilated,  the 
tibisB  curved,  united  with  the  tarsus,  and 
fitting  in  a  channel  on  the  under  part  of  the 
thighs. 

n.  SUB-ORDER,— 'Lasj>'Btjq&  (GeocoriBa). 

AntennsB  usually  long,  very  seldom  concealed,  legs 
fitted  for  walking.  Terrestrial,  or  only  found,  in  a 
few  cases,  on  the  surface  of  the  water. 

3.  Family. — Samd-Bugs  (Qalgulidfle).    Eyes  pedun- 

culated ;  body  short  and  depressed ;  antennae 
small,  placed  in  a  cavity  beneath  the  eyes ; 
rostrum  short  In  some  the  wing  cases  are 
soldered  together  at  the  suture. 
i.  Family.  —  Jvmpmg-Buga  (Acanthiidae).  Eyes 
large ;  rostrum  long  and  slender ;  body  de- 
pressed, oval ;  legs  long ;  anteimsd  long  or 
short    Of  small  size. 


MANUAL  OF  NATURAL  HISTORY  243 

5.  Family.  —  Water -Measwrera    (Hydrometridfie). 

Head  generally  as  broad  as  thorax ;  antennsB 
long,  4-jointed ;  rostrum  of  moderate  length; 
body  long,  narrow,  clothed  on  ventral  sur&ce 
with  a  fine  down ;  legs  long.  Found  running 
on  the  surface  of  water. 

6.  Family. — Long-necked  Bugs  (Keduviidae).    Head 

small,  narrowed  behind  into  a  sort  of  neck ; 
eyes  prominent;  rostrum  rather  short,  ro- 
bust ;  antennsB  long,  terminal  joints  very 
slender ;  thorax  frequently  spined ;  body  va- 
riable, long  and  narrow,  short,  or  abdomen 
much  dilated  and  very  thin  at  the  edges ;  legs 
long. 

7.  Family. — Bed-Bugs  (CimicidaB).    Body  very  flat ; 

wings  rudimentary,  in  the  form  of  small 
scales ;  antennad  4-jointed ;  legs  slender,  of 
moderate  lengtL 

8.  Family.  —  Bark-Buga  (Tingidse).     Size  small; 

body  very  flat  and  broad;  antennaa  moderate, 
of  equal  thickness  throughout,  sometimes 
knobbed ;  rostrum  very  short,  3-jointed ;  fore- 
legs occasionally  fitted  for  seizing  prey ;  tho- 
rax sometimes  having  a  membranous  dilata- 
tion in  place  of  a  scutellum,  which,  with  the 
hemelytra^  are  reticulated. 

9.  Family.  —  Soft-bodied  Buga    (Capsidse).      Size 

small ;  body  convex  ;  antennae  elongated, 
second  joint  thickened  at  the  end,  terminal 
joints  slender ;  rostrum  long,  4-jointed ;  legs 
long  and  slender,  hind-legs  sometimes  very 

k2 
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elongate  with  the  femora  thickened,  fitted  for 
jumping.  The  females  have  a  rather  long 
sabre -shaped  ovipositor  which  fits  into  a 
groove  on  the  under  side  of  the  abdomen. 
30.  Family. — Painted-Buja  (Lygseidad).  Size  small 
or  moderate;  body  generally  narrow;  an- 
tennae 4-jointed,  not  thinner  at  apex ;  ros- 
trum of  moderate  length ;  apical  membrane 
of  wing-covers  longitudinally  nerved,  mem- 
brane sometimes  absent ;  some  have  the  fore- 
*  legs  thickened.  Remarkable  for  their  varied 
coloura 

11.  Family.  —  Chib-homed  Bugs  (Coreidae).     Fre- 

quently of  large  size ;  form  elongate,  often 
slender;  antennae  4-jointed,  terminal  joint 
large,  thickened  or  elongate,  sometimes  one 
of  the  intermediate  joints  dilated ;  rostrum 
rather  long;  apical  membrane  of  wing-co- 
vers generally  having  numerous  longitudinal 
nerves;  legs  long,  femora  sometimes  much 
thickened,  curved  and  spined,  tibiae  occa- 
sionally curved  and  hooked. 

12.  Family. — Shiddedr-Buga  (ScutelleridaB).     Size 

moderate  or  large ;  colours  varied,  often  splen- 
did ;  scutellum  generally  very  large,  some- 
times covering  abdomen;  rostrum  long,  4- 
jointed ;  antennae  long,  usually  o-jointed ; 
body  generally  rather  short  and  oval ;  meso- 
stemum  sometimes  elevated  in  the  form  of  a 
keel,  or  produced  into  a  spine ;  legs  moderate. 
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SIPHON-MOUTHED  INSECTS. 

The  Homoptera  have  also  been  termed  "plant- 
suckers,"  on  account  of  their  feeding  on  the  juices  of 
vegetables.  The  Order  comprises  many  most  anoma- 
lous forms;  some  having  curved  horns  on  their  backs 
like  the  CerUrotus  and  MeTTibraces,  and  others  being 
provided  with  hollow  appendages  on  their  heads 
as  the  Lantern-Flies.  Some  among  them,  as  the 
AphideSy  or  plant-lice,  have  the  extraordinary  ta^ 
culty  of  producing  living  young  ones  without  a  pre- 
vious union  with  the  other  sex,  which  power  may 
be  exercised  through  as  many  as  nine  generations. 
Madam  Merian  has  stated  that  the  Lanthom-Fly 
of  South  America  is  luminous  by  night ;  the  Chinese 
species  kept  alive  by  one  of  the  Authors,  shewed 
however,  no  signs  of  luminosity  either  by  night  or 
day.  The  insects  celebrated  in  the  songs  of  the  an- 
cient Greek  and  Roman  poets  (Cicada  plebeia),  on 
account  of  the  loud  chirping  they  produce  as  they 
sit  among  the  leaves  of  the  trees,  belong  to  this 
Order.  The  "Cuckoo-spit,''  often  seen  on  the  leaves 
of  plants,  is  produced  by  the  larva  of  Aphrophora 
apumaria;  and  another  species,  A.  Ooudotiiy  a  na- 
tive of  Madagascar,  has  the  singular  power  of  emit- 
ting a  considerable  quantity  of  clear  water  duiing 
the  greatest  heat  of  the  day. 

These  insects  are  often  highly  injurious  to  vegeta- 
tion, for  example  the  American  blight,  Lachnua  lani- 
gents,  and  the  species  of  Coccus  that  infests  the  vine 
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and  other  plaaits  in  hot-houses.  The  Cicada  septen- 
decern  sometimes  appears  in  America  in  prodigious 
numbers,  and  does  great  injury  to  the  timber.  Their 
numbers  on  these  occasions  are  so  great  as  to  break 
the  branches  of  the  trees  by  their  weight,  and  the 
noise  of  their  discordant  drums  is  heard  in  the  woods 
from  mom  to  eve.  Another  instance  of  the  damages 
occasioned  by  some  of  them  is  seen  in  the  Sugar-cane 
Fly,  Ddphax  aaccharivoray  so  injurious  to  the  West- 
Indian  plantations.  On  the  other  hand,  the  fine 
white  wax  manufactured  by  the  Chinese,  and  highly 
prized  in  the  East  Indies,  is  obtained  from  species  of 
Hata  in  an  immature  state.  Cochineal  is  produced 
from  the  Coccus  cacti;  the  "scarlet  grain"  of  Poland, 
also  a  valuable  dye,  from  Coccus  Polonicus  ;  lac  is 
derived  from  Coccus  lacca ;  the  Coccus  ceriferus 
is  used  in  the  production  of  a  white  wax;  and 
the  manna  of  Mount  Sinai  is  owing  to  the  punc- 
tures of  Coccus  manniperus  on  the  Tamarix  man- 
nifera. 

IX,  OKDER — Siphon-mouthed  Insects  (Homoptera). 

Wings  four,  entirely  membranous,  deflexed ;  an- 
terior the  largest,  not  overlapping  in  repose  ;  anten- 
nae short,  setigerous  ;  mouth  produced,  arising  from 
under  hind  surface  of  head;  mandibles  and  max- 
illae setaceous,  enclosed  in  labium,  which  forms  a 
jointed  siphonal  canal ;  body  convex ;  tarsi  not  more 
than  3-jointed.  Pupa  active,  semi-complete.  Subsist 
upon  vegetable  juices  which  they  pump  up  by  means 
of  their  siphon-like  mouth. 
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T.  <ycr5-0J?i)-yi?.— Teimkrous-Homoptera  (Trimera). 

Tarsi  3-jointed ;  antennse  minute,  setigerous ;  wings 
areolate. 

1.  Family. — Mv,8i(XilHarve8t'Mie8{CicsididBei).  An- 

tennsB  T-jointed,  inserted  between  the  eyes ; 
head  short,  broad,  transverse;  eyes  large, 
prominent ;  ocelli  three,  on  back  of  head ; 
proboscis  greatly  elongated,  3-jointed ;  fore- 
wings  large,  membranous,  usually  transpa- 
rent, with  few  nervures ;  legs  short,  with- 
out spurs,  not  formed  for  leaping.  Males 
possess  musical  powers. 

2.  Family. — Lantemr-Fliea  (Fulgoridse).    Antennse 

3-jointed ;  ocelli  two,  placed  beneath  eyes ; 
head  often  dilated  into  hollow  appendages 
varying  in  form  and  size ;  proboscis  variable  in 
length;  wings  usually  thickly  reticulated;  legs 
generally  fitted  for  leaping;  spurs  of  hind  feet 
larga     Often  secrete  a  white  waxy  product. 

3.  Family. — Leapimg  Harvest-Flies     (Cercopidfie). 

AntennsB  3-jointed,  the  last  joint  setiform, 
inserted  between  the  eyes ;  ocelli  two,  on 
forehead  or  face ;  head  rarely  produced  into  a 
proboscis ;  prothorax  variable  in  form  and  size ; 
wings  usually  strongly  veined ;  legs  fitted 
for  leaping,  hind-tibiae  often  spurred.  Varied 
in  colour ;  found  among  plants  and  on  trees. 

H  iS^27J-0^2>^J?.— DncEROus-HoMOPTERA  (Dimera). 

Tarsi  2-jointed ;  antennae  moderate,  filiform,  6 — 
10-jointed ;  wings  sub-areolate. 
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4  Family. — BUght-Fliea  (Psylliite).  Antenn» 
moderate,  filiform,  lO-jointed,  inserted  in 
front  of  eyes;  head  deeply  cleft  in  front; 
eyes  lateral,  prominent;  ocelli  three, on  top 
of  head ;  proboscis  short,  3-jointed ;  wings 
deflexed  at  sides  of  body,  the  fore-wings 
with  three  strong,  ftircate  nerves ;  hind- 
legs  fitted  for  leaping,  with  two  strong 
spura  Live  upon  plants;  often  produce 
galla 

5.  Family.  —  Plant-Lice     (Aphididae).     Antennae 

moderate,  7-jointed ;  head  entire  in  front ; 
eyes  moderate  ;  ocelli  three,  on  top  of  head ; 
proboscis  long,  perpendicxdar  or  inflexed ; 
wings  greatly  deflexed  in  repose,  the  hinder 
with  strong  nerves ;  legs  long  and  slender, 
formed  only  for  walking.  Females  often 
apterous ;  body  sometimes  clothed  with  a 
white  cottony  secretion;  live  in  society  on 
various  plants. 

6.  Family.  —  Meoly-wmged  ScaU-Iiftsects   (Aley- 

rodidffi).  AntennaD  short,  6-jointed;  head 
small;  eyes  bipartite;  proboscis  short,  2- 
jointed ;  wings  broad,  oval,  of  equal  size, 
covered  with  a  white  powder,  nearly  hori- 
zontal in  repose,  the  anterior  with  only 
one  strong  central  nerve;  abdomen  simple 
at  tip ;  legs  short,  simple ;  larva  scale-like. 
Both  sexes  with  four  wings  in  perfect  state; 
feed  on  leaves  of  plants. 
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IIL  SUB-ORDER. — Moxomerous-Homofteba 
(Monomera). 
Tarsi  l-jointed  ;  antennsB  6 — 25-jomted  ;  wings 

not  areolate. 

7.  Family. — Scale-Insects  (Coccidae).  Antennae,  in 
females,  short,  subsetaceous,  inserted  before 
eyes,  in  males,  more  or  less  elongated;  mouth 
in  females  a  short  3-jointed  proboscis,  in  males 
obsolete;  head  in  males,  small,  rounded;  eyes 
composed  of  about  ten  grains,  placed  irregu- 
larly; ocelli  none.  Males  winged;  fore- 
wings  large,  horizontal  in  repose,  hind-wings 
rudimentary;  abdomen  with  two  long  anal 
setae.  Females  apterous;  body  ovate,  glo- 
bose or  shield-shaped,  often  densely  clothed 
with  a  white  downy  or  waxy  secretion.  In- 
fect various  plants,  and  do  great  damage ; 
some  species  produce  a  valuable  dye  (cochi- 
neal). 


BEE-PARASITES. 

These  singular  Uttle  parasites  are  found,  in  the 
larval  state,  in  the  bodies  of  wasps  and  bees,  and 
their  oval  white  heads  may  frequently  be  observed 
protruding  from  between  the  rings  of  the  abdomen 
in  species  of  Andrena  and  other  bees;  in  their 
imago  condition  they  are  short-Uved,  and  fly  with  a 
vaciUating  motion,  making  a  soit  of  humming  noise. 
Their  thorax  is  very  long  ;  their  eyes  are  large  and 
prominent ;  their  antennae  are  forked  or  branched ; 
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their  wings  are  large,  opaque,  and  membranous ;  and 
there  are  two  subspiral  appendages  at  the  base  of 
the  fore-legs.  These  insects  have  been  placed  by 
some  between  the  Beetles  and  the  Earwigs,  while 
others  have  considered  their  natural  position  to  be 
between  the  Lepidoptera  and  the  Diptera;  they 
are,  indeed,  often  termed  "  Wasp-Flies,"  and  "  Wild- 
Bee  FUes." 

X.  ORDER— BEE-PARAsrras  (Strepsiptera). 

Anterior  wings  in  form  of  short,  slender,  contorted 
appendages ;  hind-wings  very  large,  folding  longitu- 
dinally, like  a  fan;  mouth  with  two  slender  acute 
jaws  wide  apart,  and  two  large  2-jointed  palpi ;  tarsi 
2-3  or  4f-joinfced.     Larva  apodal,  vermiform,  with  a 
flattened  head ;  pupa  coarctate,  inactive. 
1.  Family. — Bee-Paradtes  (Stylopidae).     Antennae 
of  few  joints,  often  furcate  or  branching,  aris- 
ing from  between  the  eyes ;  head  distinct,  ex- 
posed; eyes  large,  lateral,  prominent,  upon 
the  contracted  sides  of  head ;  thorax  very 
large ;  body  long  and  narrow ;  wings  opaque, 
membranous ;  legs  moderate,  weak,  two  ante- 
rior pairs  with  elongate  coxsa ;  tarsal  joints 
with  fleshy  cushions  beneath,  without  termi- 
nal dawa    Parasitic  on  bees  and  wasps. 


FLIES. 

Although  not  so  numerous  in  species  as  some  of 
the  other  Orders  of  Insects,  with  regard  to  indivi- 
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duals  the  Flies  muster  in  very  great  forca  They 
surround  us,  in  some  form  or  other,  all  the  year 
throughout ;  and,  during  the  hot  weather  the  whole 
atmosphere  seems  filled  with  the  humming  sound  of 
their  wings.  The  Flies,  in  their  perfect  state,  hover 
over  flowers,  and  sip  honey,  like  the  Bees ;  but  in 
their  larval  condition,  their  habits  are  very  varied- 
Some  among  them  prefer  a  vegetable  diet,  like  the 
MycetophUce,  which  are  found  on  fongi ;  some,  like 
the  SyrphidcB,  feed  upon  the  plant-lice,  and  help  to 
keep  those  injurious  hordes  in  wholesome  check. 
The  VoluceUce  deposit  their  eggs  in  the  nests  of 
the  Humble-Bees,  that  their  young  may  take  advan- 
tage of  the  food  there  stored  up ;  others,  as  the  Gad- 
Flies,  lay  their  eggs  in  the  skins  of  Ruminating  ani- 
mals, on  which  the  larvae  subsist ;  while  some  devour 
putrescent  bodies  dissolved  in  water,  as  the  Gnat 
and  Mosqidto.  Some  Flies  are  carnivorous  and  pre- 
datory in  their  perfect  state,  as  the  AsilidoB,  which 
seize  other  insects,  and  suck  their  blood ;  others  feed 
on  decaying  timber;  others  on  bulbs,  as  the  Eristalia 
Na/rdasi  and  the  Scatophaga  Ceparum.  The  pupi- 
parous  Forest-Flies  nourish  their  offspring  in  a  kind 
of  marsupial  pouch,  and  the  Flesh-Flies  lay  their  eggs 
on  dead  bodies,  which  their  larvae,  when  hatched, 
very  soon  consume. 

XI.  ORDER— Flies  (Diptera). 

Mouth  suctorial,  with  a  fleshy  proboscis  enclosing 
several  lancet-like  organs  (formed  by  the  tongue 
jaws  and  mandibles)  ;  labial  palpi  obsolete  or  none  ; 
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thorax  compact,  prothorax  very  short,  fixed  immov- 
ably to  mesothorax  ;  wings  two,  anterior  membran- 
ous, not  scaly,  variously  veined,  with  produced  lobes 
or  winglets  at  the  base ;  hind- wings  replaced  by 
small  davate  appendages  or  balancers  ;  tarsi  5- 
jointed. 

I.  6^?7:5-Oi?i>^i2.— Proboscidean-Flies  (Proboscidea). 

Head  distinct  from  thorax;  legs  dose,  side  by 
side ;  claws  of  tarsi  not  dentate  ;  larva  not  under- 
going its  metamorphosis  within  body  of  parent. 

I.  TRIBE. — SlendeBtHOBNEd  Flies  (Nemocera). 

AntennsB  composed  of  more  than  six  joints;  paJpi 
4  or  6-jointed  ;  pupa  incomplete. 

1.  Family. — Leaping-GfTiata  (Mycetophilidffi).    An- 

tennsa  slender,  15  or  1 6-jointed,  longer  than 
head,  compressed,  never  fiasdculated ;  last 
joint  of  palpi  not  ringed  ;  ocelli  two  or  three, 
unequal ;  head  not  rostrate;  coxae  elongated ; 
hind-tibise  spined,  mostly  with  long  spura 
Fungi vorous;  capable  of  leaping  by  means 
of  their  hind-legs. 

2.  Family. — OaU-ChfuUa  (Ceddomyidse).    AntennsB 

more  or  less  moniliform,  of  13  joints,  simply 
ornamented  with  a  few  verticillate  hairs; 
eyes  lunate ;  ocelli  wanting ;  wings  with  few 
nerves,  carried  flat  on  the  back,  or  roof-like, 
when  at  rest;  legs  long,  not  armed  with 
spines.  Deposit  their  eggs  in  leaves  and 
stems ;  producing  galls. 
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3.  Family. — Sand-Flies  (BibionidsB).  Antennse  sel- 
dom longer  than  head,  thick,  cyUndric,  moni- 
liform  or  perfoliate  ;  wings  large  ;  ocelli  two 
or  three ;  pronotum  conspicuous ;  palpi  4- 
jointed  ;  eyes,  in  males,  large,  contiguous. 
Found  in  marshy  places ;  very  troublesome  to 
man  and  domestic  animals. 

4.  Family.  —  Black-Flies    (Simuliidae).     Antennae 

seldom  longer  than  head,  cylindric  or  moni- 
liform;  ocelli  none;  wings  and  halteres  large; 
costal  vein  ending  near  tip  of  wing;  tibke 
and  metatarsi  broad,  compressed.  Found  in 
damp  marshy  places;  sometimes  termed 
"Mosquitoes";  obnoxious  to  man  and  beast. 

5.  Family. — Midges  (Chironomidfie).   Antennae  slen- 

der, filiform,  beset  with  long  hairs  forming  in 
the  males  a  large  plume  or  brush,  longer 
than  head,  basal  joint  very  large ;  ocelli  ob- 
solete ;  eyes  lunate,  separate ;  body  long  and 
slender;  legs  very  long,  tibiae  simple,  not 
armed  with  spines ;  often  assemble  in  cloud- 
like swarms,  and  perform  aerial  dancea 

6.  Family. — TrtLe-Onats  (Cviicidsd).    Antennae  slen- 

der, fiUform,  plumose ;  basal  joint  sub-globose, 
tubercular ;  palpi  very  long,  pilose  at  end ; 
head  small;  mouth  produced  into  a  long 
slender  rostrum  ;  ocelli  obsolete;  eyes  lunate; 
body  long  and  slender ;  wings  oblong,  round- 
ed at  tip,  incumbent,  hind  margins  fiinged 
with  scales.  Produce  irritating  bites ;  species 
constitute  the  true  "  Mosquitoes." 
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7.  Family. — Phhhotomiats  (Phlebotomicte).     An- 

tennse  slender,  filiform,  plumose  in  the  males; 
head  small ;  mouth  rostrate  ;  ocelli  none  ; 
wings  broad,  ovate  or  lanceolate,  deflected  or 
divaricate ;  costal  vein  attenuated  round  hind 
margin,  veins  in  their  last  divisions  more  than 
six.    Troublesome  blood-suckers. 

8.  Family. — Moth-Onats  (PsychodidsB).   Antennae 

elongate,  composed  of  globular,  verticillate 
joints ;  head  small ;  wings  oblong,  roimded 
at  tip,  broad,  deflexed,  hairy,  hind  margin 
fringed  with  hairs.  Small  moth-like  insects ; 
often  found  on  windows. 

9.  Family.  —  GranerFliea  (Tipulidse).      Antennae 

longer  than  head,  simple,  not  plumose,  rarely 
pectinated  ;  eyes  entire,  ocelli  obsolete;  front 
of  head  beaked;  proboscis  short,  ending  in 
two  large  fleshy  lips  ;  body  elongated ;  wings 
long,  nervures  numerous ;  legs  long.  Found 
in  damp  meadowa 
10.  Family. — False  Grane-Fliea  (Bhyphidae).  An- 
tennae longer  than  head,  simple  ;  eyes  entire ; 
ocelli  two  or  three;  wings  and  halteres  large ; 
body  elongated;  legs  long;  discal  areolet 
complete. 

II.  TEIBE. — SnoBT-HOBinsD  Flies  (Brachocera). 

Antennas  shorter  than  head,  terminal  joints  indis- 
tinctly articulated,  or  soldered  together  in  a  mass 
terminated  by  a  seta ;  maxillad  and  maxillary  palpi 
usually  distinct 
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11.  Family. — ChaTneleon-Fliea  (Stratiomidfle).    An- 

tennsB  of  six  or  seven  joints,  usually  end- 
ing in  a  style  or  seta ;  organs  of  mouth  ru- 
dimentary ;  scutellum  often  spined ;  body 
broad,  depressed ;  wings  incumbent  when  at 
rest;  terminal  veins  very  slender.  Found 
upon  flowers  in  watery  situations. 

12.  Family. — Tree-FUee  (Xylophagidse).    Antennse 

10-jointed,  without  any  seta,  the  last  joints 
forming  a  cylindric  mass;  scutellum  unarm- 
ed ;  body  narrow,  cylindrical ;  wings  parallel, 
incumbent  or  laid  upon  abdomen  in  repose. 
On  trees. 

13.  Family. — Breeze-Fliee  (Tabanid»).    Antemi» 

with  third  joint  large,  remaining  joints  3 — 7, 
closely  united,  tapering  to  the  tip ;  proboscis 
exserted,  enclosing  lancets,  and  ending  in  two 
fleshy  lobes ;  eyes  large  ;  scutellum  large, 
elevated  ;  abdomen  triangular,  depressed  ; 
wings  extended  horizontally,  winglets  large 
Pierce  the  skin  and  suck  the  blood  of  man 
and  the  lower  animals. 

14.  Family. — Humrnvng-Bird  Flies  (BombyliidBe). 

Antennse  close  together  at  base,  often  with  a 
short  terminal  style;  proboscis  long,  por- 
rected  in  front  of  head;  thorax  much  ele- 
vated ;  body  short,  thick,  often  clothed  with 
hairs ;  wings  horizontal,  winglets  small ;  legs 
very  long  and  slender.  Fly  with  great  rapi- 
dity; hover  over  flowers  without  settling ; 
make  a  humming  noise  with  their  wings. 
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15.  Family. — Mottled -vdnged  Flies  (Anthraddse). 
AntennsB  short,  wide  apart,  ending  in  a  pear- 
shaped  joint,  very  slender  at  tip ;  proboscis 
short ;  head  nearly  spherical ;  thorax  slightly 
elevated;  abdomen  somewhat  square,  often 
hairy  ;  wings  variously  mottled  and  spotted ; 
legs  long,  slender.  Fly  in  sunshine  with 
great  agUity. 

1 6. '  Family. — Vesicular -Flics  (Acrocerid®).  An- 
tennae minute,  inserted  close  together ;  head 
minute,  nearly  all  eye ;  thorax  elevated ; 
body  round,  inflated ;  wings  deflexed,  wing- 
lets  very  large,  covering  balancers,  wings 
with  the  veins  often  indistinct  Slow-mov- 
ing ;  found  upon  plants  and  among  flowers. 

17.  Family.  —  Hornet-Flies   (Asilidse).      Antennae 

with  third  joint  clavate,  ending  in  a  2-jointed 
seta ;  head  transverse,  depressed ;  eyes  late- 
ral ;  lower  part  of  face  bearded ;  proboscis 
moderate,  porrect  in  front ;  thorax  narrowed 
in  front ;  body  long,  clothed  with  bristles ; 
wings  incumbent  Predacious;  active  in 
siuishine;  make  a  humming  noise. 

18.  Family. — Large-eyed  Flies    (Hybotidae).     Pro- 

boscis short,  horizontal ;  head  small,  globu- 
lar ;  eyes  occupying  nearly  its  entire  surface ; 
clypeus  slightly  hirsute ;  thorax  greatly  ele- 
vated ;  abdomen  narrow  ;  wings  with  a  dis- 
coidal  post-medial  cell ;  thighs  of  hind  legs 
oflen  thickened.  Active ;  prey  on  other  in- 
sects. 
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19.  Family. — Mydas-Flies  (Mydasidae).     AntennaB 

longer  than  head,  5-jointed,  the  two  terminal 
ones  large,  forming  a  club ;  body  elongated  ; 
wings  with  apical  nerves  running  parallel 
with  posterior  margin ;  legs  strong ;  tarsi 
with  two  brushes ;  hinder  thighs  thickened. 
Attack  and  devour  other  insects  on  the  wing. 

20.  Family.— Leaf-^noaed  Flies  (Therevidse).    Third 

joint  of  antennas  ovate-conic,  ending  in  a 
small  3-jointed  style ;  palpi  enclosed  in  oral 
cavity ;  proboscis  ending  in  a  pair  of  large 
membranous  labial  lobes;  wings  divaricate, 
apical  nervures  running  to  extremity  of  wing; 
abdomen  conical  Found  on  trees ;  often  fly- 
ing in  swarms. 

21.  Faaiily. — Raptorial 'Flies     (Tachydromiidae). 

AntennaB  apparently  only  2-jointed,  the  basal 
being  very  minute;  palpi  incumbent,  pro- 
boscis short;  wings  often  with  coloured  bands, 
without  any  large  cell  beyond  tl?e  middle ; 
fore-legs  elongate,  thickened,  spined,  rap- 
torial Run  very  rapidlj'^  on  trunks  of  trees ; 
rapacious. 

22.  Family. — Spur-legged  Flies  (Leptidae).    Palpi 

large,  external,  filiform  or  conical ;  proboscis 
large,  fleshy,  ending  in  two  elongate  labial 
lobes ;  antennaB  inserted  near  baser  of  head, 
third  joint  round  or  reniform ;  wings  divari- 
cate, external  nerve  furcate ;  middle  and  hind- 
tibiaB  with  two  apical  spui's.  Wings  often 
spotted  ;  frequent  sunny  sides  of  trees. 
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23.  FAMiLY,'--Fla^}odi€d  Flies  (Scenopinidse).  An- 

tennaB  with  the  setse  wanting,  terminal  or 
dorsal ;  labium  thick,  ending  in  large  lips ; 
palpi  long,  thickened  at  tips  ;  head  hemi- 
spherical, almost  entirely  occupied  by  eyes 
in  males  ;  body  flattened ;  wings  with  few 
veins  ;  legs  short.     Colours  obscure. 

24.  Family. — Predatory-Flies  (Empidae).  Antennae 

as  long  as  head,  tapering  to  tips  ;  head  small, 
sub-globose;  eyes  large;  proboscis  elongate, 
perpendicular  or  folded  beneath  breast ;  palpi 
reflected,  usually  2-jointed ;  body  elongated  ; 
wings  incumbent,  large.  Voracious,  seizing 
on  other  insects  and  sucking  their  juices. 

25.  Family.  —  Water -loving  Flies    (Dolichopidas). 

Antennae  short,  ending  in  a  small  oval  or 
palette-shaped  joint  emitting  a  long  seta ; 
labium  in  females  forming  a  conical  muzzle ; 
abdomen  compressed,  incurved  at  tip  ;  wings 
inctimbent  when  at  rest ;  legs  long,  slender, 
armed  with  bristles.  Metallic  coloured  ;  de- 
light in  frequenting  the  edges  of  water. 

26.  VAxnLY.—- Marsh 'Flies  (Lonchopteridae).    Pro- 

boscis distinct;  cheeks  bristly;  eyes  wide 
apart;  wings  pointed  at  tip,  cubital  vein 
simple,  discal  areolet  wanting,  axillary  lobe 
obsolete.  Frequent  damp  and  marshy  situ- 
ationa 

27.  Family. — Wood-Flies  (PlatypezidaB).   Proboscis 

distinct;  antennae  with  last  joints  forming 
a  slender  arista  attached  to  tip  of  third  joint ; 
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wings  with  axillary  lobe  rounded,  cubital 
vein  simple,  brachial  vein  without  a  spurious 
vein.    Inhabit  damp  woods. 

28.  Family. — Hoveri/ng-Flies  (Pipunculidse).  Head 

large,  hemispheric ;  eyes  large ;  ocelli  three, 
in  a  triangle  on  vertex  ;  antenii»  short,  third 
joint  compressed,  deflexed,  with  a  3-jointed 
arista  ;  proboscis  very  short ;  thorax  globose ; 
wings  long,  costal  vein  not  continued  round 
hind  margin,  cubital  simple,  axiUary  lobe 
rounded;  abdomen  cyUndric  or  compressed. 
Inhabit  woods  and  fields;  often  hover  in 
the  air. 

29.  Family. — Aphis-eatmg  Flies  (Syrphidse).    An- 

tennse  with  third  joint  dilated,  emitting  a 
seta,  jointed  at  base,  sometimes  plumose ; 
head  hemispherical;  eyes  large;  front  of  head 
beaked;  proboscis  long,  membranous,  elbowed 
near  base,  ending  in  two  lobes,  and  enclosing 
four  pieces  ;  abdomen  never  incufv^ed  at  tip  ; 
wings  with  perfect  cells.  Of  variegated  co- 
lours ;  fly  with  rapidity  ;  hover  in  the  sun. 

30.  Family. — Pa/msitic-Bee  Flies  (Conopidae).    An- 

tennsB  with  short  setsB  either  dorsal  or  ter- 
minal ;  palpi  minute,  without  joints ;  pro- 
boscis long,  always  exserted,  elbowed,  si- 
phon-shaped, enclosing  two  pieces ;  abdomen 
usually  incurved  at  the  extremity.  Colour 
varied ;  frequenting  plants  and  flowers. 

31.  Family.  —  Flesh-Flies     (Muscidae).     Antennae 

3-jointed,  the  last  with  a  dorsal  seta  or  arista ; 
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proboscis  distinct,  short,  membranous,  end- 
ing in  two  large  labial  lobes,  entirely  retrac- 
tile, and  enclosing  only  two  pieces  or  setiform 
organs  ;  body  short,  robust ;  abdomen  not  in- 
flexed  at  end ;  wings  and  legs  moderate. 
Feed  on  various  substances  both  living  and 
dead. 

32.  Family. — Oad-FUes  ((Estridse).    Antennae  very 

short,  terminal  joint  rounded,  emitting  a  seta ; 
proboscis  rudimentary  or  obsolete,  consist- 
ing of  two  or  three  minute  fleshy  tubercles  ; 
wings  divaricate,  winglets  very  large,  hiding 
the  balancers,  nervures  few.  Large  hairy 
flies,  often  coloured  in  transverse  bands; 
parasitic  on  different  species  of  mammals. 
Larvae  termed  "  bots." 

IIL  TRIBR — Hypocerous-Flies  (Hypocera). 

Antennae  near  epistome,  with  a  single  inconspicu- 
ous joint,  and  an  arista ;  mandibles  and  maxillae 
obsolete. 

33.  Family. — Phoridean  -  Flies   (Phoridae).     Palpi 

porrect,  without  joints  ;  wings  with  anterior 
veins  strong,  costal  ending  about  middle  of 
rib,  posterior  very  thin,  simple,  disunited  ; 
coxae  and  femora  thickened,  compressed. 

IL  SUB-ORDER, — Eproboscidean-Flies  (Eproboscidea). 

Head  immersed  in  thorax;  claws  denticulated; 
legs  distant ;  larvae  nourished  in  body  of  parent 
until  it  has  passed  the  pupa  state. 
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34  Family. — Spider -Flies  (HippoboBcidse).  An- 
tennsB  immersed  in  anterior  angles  of  clypeus ; 
head  circular,  closely  united  to  thorax  ;  eyes 
large ;  mouth  covered  with  a  membranous 
plate  perforate  at  end,  and  with  bristly  nar- 
row plates  on  sides,  extended  to  form  a  kind 
of  rostrum  ;  body  clothed  with  bristles, 
short,  depressed,  leathery ;  wings  often  rudi- 
mentary ;  head  prone,  the  neck  lying  on 
prostemum.  Parasitic;  reside  on  birds  and 
quadrupeds,  running  about  the  hairs  and 
feathers  with  great  agility. 

35.  Family.— Bat-Lice  (Nycteribiidae).  Head  turned 
back  and  upside  down  over  mesonotum  ;  an- 
tennae very  short,  two-jointed  ;  mouth  with 
two  large  lateral  setose  valves,  and  a  central 
style,  enclosing  several  setae ;  thorax  fiat ; 
wings  and  balancers  none,  replaced  by  two 
comb-like  organs;  legs  very  long;  claws 
strong,  hooked.  Parasitic  on  the  bodies  of 
bats. 


FLEAS. 

The  insects  forming  this  small  Order,  though  de- 
prived of  wings,  yet  have  a  regular  metamorphosis, 
and  in  their  general  structure,  and  especially  of  that 
of  their  mouth,  closely  approach  the  Order  of  Flies, 
with  which  indeed  they  are  sometimes  associated 
They  are  remarkable  for  their  extraordinary  strength. 
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sometimes  ingeniouBly  tested  by  making  them  draw 
miniature  carriages,  &a,  and  by  the  wonderful  agi- 
lity they  display,  often  exciting  the  extreme  wrath 
of  him  who  desires  to  prevent  them  from  enjojdng  a 
carousal  oflF  his  blood  The  common  Flea  (Pvlex 
irrita/ns)  is  produced  £rom  a  small  white  polished 
6gg;  the  larvae  are  without  feet,  and  beset  with 
hairs,  the  head  has  short  antennse,  and  there  is  a 
pair  of  curved  forks  at  the  end  of  the  tail  When 
the  larva  is  full-grown,  it  casts  its  skin,  becomes  a 
grub  or  pupa ;  from  which,  in  twelve  days,  the  per- 
fect insect  emerges^  with  its  sharp  proboscis,  and  its 
shelly  armour.  Another  troublesome  insect  be- 
longing to  this  Order,  is  the  Chigoe  or  Jigger 
{SarcopsyUa  penetrans),  a  small  black  flea,  which 
penetrates  the  flesh,  and,  if  neglected,  produces 
troublesome  sores  on  the  feet.  A  very  large  species 
of  flea  is  found  on  the  Mole ;  another  species,  of 
yet  larger  dimensions  {Pvlex  JSchidnce),  is  found  on 
the  Australian-Porcupine ;  but  perhaps  the  largest 
known  is  the  Pvlex  gigas,  from  some  northern 

XII.  ORDER-- Fleas  (Aphaniptera). 

Wings  four,  rudimentary,  in  form  of  small  scaly 
plates  on  sides  of  body ;  antennse  minute,  lying  flat 
in  cavities  at  sides  of  head ;  mouth  formed  for  suc- 
tion; mandibles  and  lingua  setiform;  body  com- 
pressed; tarsi  5-jointed.  Larva  vermiform;  pupa 
inactive,  inoompleta 
1.  Family— .Fieofi  (Pulicidae).    Head  small ;  mouth 
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a  tubular  beak  formed  of  the  labial  palpi ; 
mandibles  elongate,  flattened,  serrated ;  body 
compressed,  covered  with  a  hard  shining  skin, 
clothed  with  rows  of  sharp  bristles ;  segments 
continuous  ;  fore-legs  placed  under  the  head ; 
hind-legs  formed  for  leaping;  coxsb  very 
large ;  tibisd  setose ;  tarsal  claws  doubla 


AIOLOPODS. 


The  Aiolopods  comprise  an  extensive  group  of 
annulose  animals  which  breathe  like  the  Insects  by 
means  of  tracheal  tubes,  but  which  undergo  no  regu- 
lar metamorphosis ;  they  are  distinguished  from  the 
Arachnidans  by  the  possession  of  a  distinct  head 
with  two  antennsB,  and  by  the  varied  nature  of  their 
feet ;  like  the  Crustaceans  they  cast  their  skin,  but 
are  known  at  once  from  those  animals  by  the  ab- 
sence of  gills  or  respiratory  feet  They  are  princi- 
pally terrestrial  in  their  habits,  solitary,  and  usually 
of  uninviting  aspect 

The  Myriapods  are  distinguished  by  the  absence 
of  a  regular  metamorphosis,  and  the  large  number 
of  nearly  equal-sized  segments  into  which  their 
bodies  are  divided  They  comprise  an  assemblage 
of  curious,  though  little  known,  animals,  and  are 
found  in  all  parts  of  the  globe.  The  best  known 
among  them  are  the  Centipedes  {Scolopemdra), 
dreaded  in  tropical  countries  on  account  of  their 
venomous  bita    These  Myriapods  are  easily  known 
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from  others  of  their  Order  by  means  of  their  long 
flattened  bodies.  They  are  nocturnal  in  their 
habits,  shunning  the  light,  and  usually  conceal- 
ing themselves  under,  logs  of  wood,  among  loose 
stones,  under  the  bark  of  decayed  trees,  or  in  the 
timbers  of  buildings.  In  hot  climates  they  fre- 
quently attain  to  a  formidable  size,  and  their  bite  is 
then  considered  dangerous.  They  chiefly  inhabit 
tropical  countries,  though  a  few  small  and  hannless 
species  occur  in  the  southern  parts  of  Europe,  and 
one  {Lithohiua  forcvpaiuB)  under  damp  moss,  &a,  in 
England.  A  few  slender  species  are  found  to  ex- 
hibit a  vivid  phosphorescent  light.  The  hollow 
mandibles  of  the  poisonous  species  end  in  a  sharp 
hook,  which  is  perforated  at  the  point  for  the 
passage  of  the  venomous  fluid  The  JvU^  another 
group  frequently  observed,  are  at  once  distin- 
guished from  the  Centipedes,  by  their  long,  slen- 
der body  not  being  flat  but  cylindrical  These  are 
perfectly  harmless,  and  feed  upon  decaying  vege- 
table matter.  They  are  found  in  the  loose  earth, 
among  moss,  or  under  stones.  Some  of  the  large 
Asiatic  species  attain  a  length  of  six  or  seven  inches. 
When  they  walk  they  move  with  a  sort  of  undulat- 
ing motion  like  a  serpent,  and  when  alarmed  coil 
themselves  up  in  a  spiral  form. 

The  Spring-tails,  including  the  first  part  of  the 
Thyaanuray  are  usually  found  lurking  \mder  stones, 
or  in  the  crevices  of  the  bark  of  trees.  By  placing 
the  elastic  forked  appendage  of  their  tail  under 
the  body,  and  suddenly  straightening  it,  they  are 
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enabled  to  leap  and  spring  about.  They  feed  on  de- 
caying animal  and  vegetable  matter.  The  Sugar- 
lice,  constituting  the  other  section,  are  little  active 
animals,  covered  with  bright  silvery  scales.  They 
are  often  seen  running  briskly  about  among  old 
books  and  boards.  They  have  simple  eyes,  like 
those  of  spiders,  on  each  side  of  the  head ;  and,  in 
some  respects,  resemble  Myriapods.  Their  antennse 
are  setaceous  and  elongated,  and  there  are  three 
setaceous  appendages  at  the  end  of  the  tail 

The  young  Parasites  diflTer  from  the  parent  only 
in  size^  Nearly  every  kind  of  quadruped  and  bird 
harbours  species  of  these  animals ;  and  even  in  the 
human  subject  they  have  been  known,  by  an  exces- 
sive multiplication,  perhaps  induced  by  want  of 
cleanliness,  to  have  produced  a  loathsome  disease, 
from  which  it  is  said  Herod,  Sylla,  Antiochus,  and 
Calisthenes  perished.  These  pestiferous  insects,  in- 
cluding the  Louse  and  its  allies,  have  six  feet  formed 
for  walking ;  their  mouth  is  furnished  with  a  sucto- 
rial proboscis;  their  antennsB  are  as  long  as  the 
thorax;  their  abdomen  is  depressed  and  formed  of 
several  segments ;  and  their  mode  of  respiration  is 
by  tracheal  tubes  as  in  the  insect  racea 

11.  CLASS.— AIOLOPODS  (Aiolopoda). 

Animal  breathing  through  stomata  by  means  of 
respiratory  tubes  or  tracheae ;  apterous ;  head  dis- 
tinct, with  two  antennae.  Undergoing  no  regular 
metamorphosis,  but  casting  their  skin  like  Crusta- 
ceans. 
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L  ORDER — ^Mtbiapodb  (Myriapoda). 

Eyes  compound  and  granular;  mandibles  for 
cutting  and  bruising  their  food;  no  true  jaws; 
sometimes  two  false  labial  palps ;  body  elongated, 
formed  of  numerous  rings,  not  divided  into  regions; 
feet  more  than  sik,  often  very  numeroua  AnimalR 
free. 

I.  SUB'OEDER.—OmuoTom  (Chilopoda). 

AntennsB  with  four  or  more  joints,  tapering  to- 
wards the  extremity ;  lower  lip  double ;  segments 
flattened,  each  with  one  pair  of  feet. 

1.  Familt. — Shielded 'CeTitipedes     (CermatiidaB), 

Body  elongated,  linear,  depressed,  with  about 
eight  imbricated  coriaceous  shield-like  plates 
above,  below  divided  into  fifteen  segments ; 
antennae  setaceous, many-jointed,  much  longer 
than  the  head;  mandibles  two;  palpi  slender, 
exserted,  spinulose ;  legs  very  long,  slender, 
tarsi  many-jointed. 

2.  Familt. — Stcm^e-OeTUipedea  (lAihohudsd).  Anten- 

nae setaceous,  a  little  longer  than  the  head, 
seven  or  more  jointed;  mouth  as  in  ScoUh 
peTidau ;  body  elongated,  linear,  depressed, 
equally  divided  above  and  below,  the  upper 
dorsal  plates  alternately  larger  and  smaller ; 
legs  moderate. 

3.  Family.  —  True- Centipedes     (Scolopendridfie). 

Body  elongated,  linear,  depressed,  equally 
divided  above  and  below ;  segments  nume- 
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rous,  sub-equal,  not  imbricate ;  legs  numerous, 
moderate ;  antennas  subulate,  a  little  longer 
than  the  head,  joints  short,  fourteen  or  more; 
eyes  two,  distinct,  granular ;  hind  lip  armed 
with  two  strong  hooks  forming  a  pincer. 

4.  Family. — EarthrCentipedes  (Qeophilidae).   Body 

very  long  and  narrow ;  legs  very  numerous ; 
antennae  composed  of  fourteen  (ylindrical 
joints^  very  slender  towards  the  end;  eyes 
not  distinct ;  often  electricaL 

n.  SUB'0EDEE,^CBnA>QHA.TH3  (Chilognatha). 

Antennae  with  seven  joints,  either  equal  through- 
out, or  more  or  less  thickened  near  the  end ;  lower 
lip  single,  without  curved  hooks ;  segments  of  body 
annular,  each  with  two  pairs  of  legs. 

5.  Family.  —  Woodhuse-MUlipedes     (Qlomeridae). 

Body  elongately  oval,  convex  above,  arcuate 
beneath,  rolling  up  in  a  ball;  segments  eleven 
or  twelve,  semi-lunar,  crustaceous,  with  a 
lateral  scale,  the  last  segment  large,  concave, 
semi-circular;  feet  16 — 20;  antennae  very 
short,  sub-moniliform,  7-jointed,  the  sixth 
enveloping  the  last. 

6.  Family. — TuftedrMillipedes  (Polyxenidae).  Body 

soft,  elongated,  depressed;  ftimished  at  the 
sides  with  tufts  of  piliform  scales,  the  hind 
segment  ending  in  a  pencil  of  ciliated  scales; 
antennae  very  short,  moiuliform,  inserted 
under  the  front  margin  of  the  head ;  palpi 
none. 

N  2 


268  MANUAL  OP  NATURAL  HISTORY. 

7.  Family.— True-MiMipedes  (Julidae).    Body  elon- 

gate, cylindrical,  smooth,  crustaceous,  rolling 
up  spirally ;  segments  formed  of  three  im- 
bricated parts  with  simple  margins;  antennse 
short,  sub-moniliform,  a  little  thicker  towards 
the  tips,  7-jointed;  mandibles  two,  homy, 
truncato-dentate  at  the  apex;  palpi  none; 
lip  flattened,  with  the  upper  margin  crenate. 

8.  Family.— jPoZse-if ittipecfe«  (TolydesmidaB)   Body 

depressed  or  sub-cylindiic,  rolling  up  spirally; 
segments  formed  of  a  single  piece  with  di- 
lated margins  ;  antennsB  slender ;  mouth  as 
in.  Jvlus. 

II.  ORDER— Fbings-Tails  (Thysanma). 
Eyes  compound,  granular ;  mandibles  for  dividing 
the  food ;  sometimes  jaws  and  distinct  palpi ;  feet 
six,  and  other  motive  organs  either  on  the  sides  of 
abdomen,  or  at  its  extremity.    Frea 

1.  Family. — Sugar-Lice  (LepismatidaB).     Antennae 

many-jointed;  palpi  distinct,  exserted;  ab- 
domen with  moveable  appendages  on  each 
side  of  lower  part,  and  with  jointed  filaments 
at  the  extremity. 

2.  Family. — Spri/ng-Tails  (Poduridse).      Antennae 

4j-jointed ;  no  distinct  palpi ;  abdomen  with- 
out lateral  scales,  ending  in  a  forked  caudal 
appendage  folded  under  the  body  when  at 
rest. 

in.  ORDER— Parasitbs  (Anoplura). 
Eyes  smooth,  simple ;  legs  six ;  body  not  scaly ; 
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abdomen  not  furnished  with  lateral  or  anal  appen- 
dages ;  mouth  with  a  retractile  sucker,  or  in  the  form 
of  a  fissure  with  two  hooked  mandible& 

I.  SUB'OEDEE.^SvaroRiAir'TARASiTES  (Suctoria). 

Mouth  tubular,  rostrate,  enclosing  an  instrument 
for  suction, 

1.  Family. — Lice-proper   (Pediculidae),      Antennae 

filiform,  as  long  as  the  thorax ;  a  single  eye 
on  each  side ;  muzzle  terminal,  short,  with  a 
retractile  sucker;  tarsi  of  a  single  joint,  ending 
in  a  folding  hooked  claw. 

IL  SUB'OEDJEE.—jA.wJSD-FAJBLASiTEa  (Mandibulata). 

Mouth  composed  of  two  lips  and  two  hooked 
mandibles, 

2.  Family. — Bird-Lice  (Nirmidse).    Antennae  small, 

shorter  than  the  head ;  eyes  one  or  two  on 
each  side  ;  mandibles  two,  hook-like ;  mouth 
inferior,  sometimes  a  little  below  apex  of 
head,  sometimes  sub-central,  rimate,  with 
two  lips. 


ARACHNIDANS. 


Baron  Walckenaer,  the  greatest  authority  on 
this  class  of  animals,  justly  conceiving  the  intimate 
relation  that  must  exist  between  the  organization 
of  these  creatures  and  the  webs  they  spin,  has  di- 
vided them  into  sedentary  and  wandering  Spiders. 
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The  first,  or  Sedentaries,  are  elongated,  with  slender 
legs,  and  construct  large  nets,  in  the  middle  of  which 
they  remain  motionless,  or  retire  to  a  side  avenue  to 
watch  the  unfortui^tes  that  fall  into  their  snares. 
Some  of  these  spin  geometric  webs,  composed  of  con- 
centric circles  crossed  by  rays  which  unite  in  a  com- 
mon centre,  and  which  are  suspended  vertically.  The 
Spiders  which  construct  these  kinds  of  webs  are 
of  briUlhnt  colours,  and  of  singular  forms,  as  Epei- 
ra,  Odsteraccmthay  Tetragnathay  and  Uloborud ; 
others  among  them  construct  large  irregular  nets  of 
threads  crossing  each  other  in  all  directions,  these 
are  formed  by  little  but  very  industrious  spinners, 
such  as  Theridion  sjid  EpiaiTi/as  ;  some,  again,  com- 
pose horizontal  toils  of  a  closely-woven  fabric  in 
the  angles  of  walls  and  under  stones,  and  furnished 
with  a  tubular  passage  formed  of  the  same  material^ 
in  which  they  lie  and  watch,  such  as  Tegenaria, 
Agelenar  and  Nyaaua;  many  again,  form  toils  of 
compact  meshes,  suspended  horizontally  betweeen 
plants,  but  without  any  tubular  passages,  and  with 
the  webs  more  open  and  transparent^  these  doth- 
weavers  principally  compose  the  genus  Linyphia, 

The  Vagabonds,  on  the  other  hand,  lead  a  wan- 
dering and  desultory  kind  of  life,  and  do  not  spin 
regular  webs ;  some  of  them,  however,  throw  out 
long  single  threads  to  entangle  the  feet  of  their  vic- 
tims, while  they  themselves  watch  vigilantly  in  the 
neighbourhood  to  take  advantage, — such  are  the 
Drasei,  the  DysdercBy  and  the  Dolomedes,  Others, 
of  these  Vagabonds^  on  the  contrary,  are  hunting 
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Spiders,  pass  their  days  pleasantly  in  the  chase, 
and  often  travel  to  considerable  distances,  such  are 
the  great  powerful  Bird-Spiders  (Mygale),  the  Ta- 
rantulas, the  Jumping-Spiders  (Attu8\  and  those 
that  move  with  cautious  sidelong  pace,  as  Thomiaus 
and  Spa/rasavs.  In  many  tropical  countries  the 
threads  of  gigantic  species  of  Spiders  {Nephila)  are 
sufficiently  strong  to  entangle  small  birds,  and  even 
to  prove  troublesome  to  the  passage  of  the  traveller 
through  the  woods.  These  artful  nets  of  "long- 
legged  spinners"  are,  moreover,  of  different  colours 
according  to  the  nature  of  the  weaver,  being  white, 
yellow,  blue,  and  green ;  and  in  Mexico  there  vi  one 
composed  of  red,  yellow,  and  black  threads,  inter- 
laced with  great  and  singular  ingenuity. 

Among  other  remarkable  snares  constructed  by 
these  daughters  of  Arachne  may  be  mentioned  that  of 
the  Trap-door  Spiders,  species  of  Cteniza^  which  bore 
galleries  in  the  ground,  coat  the  walls  with  mortar, 
line  them  with  silk,  and  fit  a  door  with  a  hinge,  to 
the  aperture ;  another  curious  application  of  their 
spinning  powers  is  seen  in  the  fitbrication  of  the 
diving-bell  of  the  Water-Spider  (Argyroneta  aqua- 
tica)y  which  is  an  oval  cocoon  filled  with  air,  lined 
with  silk,  and  fastened  by  lines  to  plants  under  the 
water ;  one  of  the  authors  presented  to  the  Linnaean 
Society  the  habitation  of  a  Madagascar  Spider  com- 
posed of  grains  of  quartz-sand  united  together  by 
a  fine  web,  forming  a  horn-shaped  nest ;  these  hung 
from  the  low  shrubs  that  grow  near  the  shore  ride  out 
in  safety  gales  that  would  destroy  ordinary  webs. 
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The  food  of  the  Spiders  being  entirely  insect,  they 
are  armed  with  powerful  hollow  jaws,  which  inject 
a  poisonous  fluid,  by  means  of  which  they  slay  their 
victims  when  fairly  entangled  in  their  toils.  Some, 
as  the  Jimiping-Spiders,  spring  upon  their  prey  like 
the  Feline-Mammals  ;  others  hunt  it  down  like  the 
Wolves  and  Dogs;  while  some  again  patiently  await 
their  victims  in  their  artful  nets,  or  lie  motionless 
on  the  leaves  and  in  the  blossoms  of  plants  ;  others 
sit  at  the  mouths  of  their  subterranean  tubes  and 
keep  a  keen  look  out  for  stragglers,  upon  which 
they  pounce,  then  kill  and  suck  their  blood  Some  of 
the  pedipalp  Arachnidans,  as  the  Scorpions,  are  pro- 
vided with  a  powerful  instrument  of  attack  in  the 
form  of  a  sting  at  the  end  of  their  long  jointed  ab- 
domen. As  Typhon,  or  the  Evil  Spirit,  the  Scor- 
pion figures  as  one  of  the  signs  of  the  Zodiac ;  some 
of  the  species  which  inhabit  the  hottest  parts  of 
Africa  are  often  five  or  six  inches  in  length,  and 
produce  highly  venomous  wounds ;  one,  in  fact,  has 
received  the  generic  name  of  Androctonua  or  Man- 
killer.  These  animals  never  spin  webs  but  live  on 
the  ground,  concealing  themselves  under  stones; 
they  feed  on  wood-lice,  beetles,  grasshoppers,  and 
will  devour  also  the  eggs  and  larvae  of  various 
Insects. 

The  Mites  are  found  in  various  situations ;  some 
as  the  Cheese- Mite  (-4  cams  doTneaticua)  in  our  pro- 
visions ;  some,  as  the  Ticks  (Ixodidce),  fasten  upon 
horses,  cows,  and  dogs,  and  suck  their  blood ;  some 
are  parasitic  on  birds  and  bats,  and  others  on  in^ 
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sects  ;  the  Water-Mites  (HydrcLchnidce),  live  in  the 
water;  while  others  again  are  found  crawling  slowly 
about  the  leaves  of  various  shruba  One  species, 
called  the  Bed-Spider  (Ga/moMLS  telariua),  is  a  great 
pest  to  nurserymen  and  gardeners,  producing  much 
injury  to  plants  in  hot-houses  ;  another  well-known 
member  of  this  tribe  is  the  little  Harvest-Bug  {Lep- 
tu8  cmturmialia)^  the  bite  of  which  occasions  a  pain- 
ful irritation  in  those  employed  in  the  fields. 

The  Sea-Spiders  form  the  connecting  link  be- 
tween the  Crustaceans  and  the  Arachnidans;  the 
PycnagonidcB  are  parasitic  upon  Whales ;  the  Nym- 
pkonidcBy  harmless,  inert,  and  slow-moving  crea- 
tures, take  up  their  abode  among  madrepores  and 
branching  corals. 

III.  CLASS.— ABACHNIDANS  (Arachnida). 

Head  and  thorax  united,  forming  a  cephalothorax ; 
eyes  simple  ;  antennsB  none ;  feet  eight,  formed  for 
walking ;  no  regular  metamorphosis. 

L  SUB-CLASS. — Pulmonary- Abaohkidans 
(Pulmonaria). 

Bespiration  by  means  of  pulmonary  sacs ;  eyes 
6—12. 

I.  ORDER— Spidbbs  (Araneidae). 

Palpi  simple,  pediform  ;  mandibles  armed  with  a 
moveable,  perforated  claw  emitting  a  poisonous 
liquid ;  abdomen  not  jointed,  terminating  in  spin- 
nerets. »  5 
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I.  iSD'jB-OJSjD^JS.— QuadripulmonabY'Spidkm 
(Tetmpneumona). 

Two  ptJmonary  sacs  and  two  spiracles  on  each 
side ;  legs  robust 

1.  Family. — Bird-Spidera  (MygalidaB).  Eyes  eight ; 

spinnerets  four,  two  short  and  two  promi- 
nent ;  hook  or  moveable  claw  of  chelicerse 
folded  on  the  lower  side,  or  that  of  the  first 
joint,  moving  vertically. 

2.  Family. — Hunting-Spidera  (DysderidsB).    Eyes 

six  in  many ;  spinnerets  six,  very  short ; 
hook  of  chelicerse  folded  transversely  or 
along  their  inner  side,  moving  laterally. 

II.  SUB-OEBER—BivviMOVABY'SFiDEBa 
(Dipneumona). 

A  single  pulmonary  sac  and  spiracle  on  each  side 
of  abdomen. 

3.  Family — True  ■•  Spiders  (Araneidae).      Hook  of 

chelicei'SB  folded  transversely  or  along  their 
inner  side,  moving  laterally. 
1.  Group. — Sedentary  Spid^era  {Sedenieiii&).    Eyes 
arranged  transversely  on  front  of  cephalo- 
thorax ;  throw  out  threads  for  the  capture 
of  their  prey,  and  station  themselves  upon 
or  near  their  webs. 
1. —  Tapestry  -  Weavers    (Clubioninae).      Spin- 
nerets  cylindrical,   placed    together  and 
directed   backwards;  legs  robust;  recti- 
grade. 
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2. — Spinning 'Sjyider 8  (TheridioninaB).  Spin- 
nerets conical,  slightly  exserted,  arranged 
in  a  rosette ;  legs  slender;  maxillae  narrow 
at  tip,  not  dilated ;  rectigrade. 

3. — GeometriC'Spidera  (LinyphinsB).  Spinne- 
rets conical,  slightly  exserted,  arranged 
in  a  rosette ;  legs  slender ;  maxillae  straight, 
widened  at  tip ;  rectigrade. 

4. —  Crah  -  Spiders  (ThomisinaB).  Fore-legs 
longer  than  the  others ;  chelicerse  small ; 
body  depressed  ;  abdomen  broad,  round 
or  triangular;  not  making  webs,  but 
tjirowing  out  a  few  solitary  threads ;  re- 
main immovable,  fixed  upon  the  l^ves  of 
plant& 

2.  Group. —  Wcmderi/ng-Spidera  (Errantia)-  Eyes 
jirranged  lengthwise  on  the  cephalothorax  ; 
do  not  spin  webs  but  wait  for  their  prey, 
seize  it  running  or  leap  upon  it 

1. — Wolf'Spidera  (Lycosinae).  Front  row  of 
eyes  in  a  curvilinear  series;  thorax  ovoid, 
narrowed  in  front,  with  a  central  longi- 
tudinal ridge ;  legs  only  fitted  for  run- 
ning ;  maxillae  straight,  rounded  at  tip. 

2. — JuTn/pingSpiders  (Saltidnae).  Front  row 
of  eyes  extending  across  the  thorax  in  a 
straight  line  ;  thorax  square,  &t,  not  nar- 
rowed in  firont,  sides  deflexed;  legs  fitted 
for  running  and  leaping. 
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IL  ORDER— Pedipalps  (Padipalpi). 

Palpi  produced,  cheliform  or  shaped  like  pincers  ; 
mandibles  furnished  with  a  moveable  claw,  not 
emitting  a  poisonous  liquid  ;  abdomen  jointed,  with- 
out spinnerets. 

1.  Family.  —  Scorpions  (Scorpionidae).      Stigmata 

eight,  situated  along  lower  and  lateral  part 
of  abdomen ;  mandibles  chelate  or  ending  in 
two  digits,  the  outer  of  which  is  moveable ; 
comb-like  organs  on  inferior  part  of  thorax. 

2.  Family.  —  Tarentulas    (Phrynidae).     Stigmata 

four,  situated  near  origin  of  abdomen ;  man- 
dibles unguiculate  or  ending  in  a  moveable 
daw ;  thoracic  combs  none. 

IL  SUB-CLASS. — ^Tracheaby-Arachnidans 
(Tracheana). 

Respiration  by  means  of  ramifying  tracheal  tubes ; 
eyes  two  or  four,  smootL 

I.  ORDER — Simple-Tbacheabians  (MonomeroBomata). 

Body  without  division,  the  head,  trunk,  and  ab- 
domen being  united  into  a  single  mass ;  abdomen 
not  annulated. 

I.  SUB-ORDER.— KiT^  (Errantia). 

Mouth  with  distinct  mandibles;  palpi  always  pre- 
sent    Animals  free. 

1.  Family. — True-Mites  (Acaridae).    Palpi  slightly 
developed,  adherent  to  the  lip;  mandibles 
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cheliform;  eyes  none;  legs  for  walking,  tarsi 
ending  in  a  vesicle. 

2.  Family.  —  Garden-Mites  (TrombiidsB).  Palpi 
pointed,  with  a  moveable  appendage  below 
the  tip;  feet  formed  for  walking;  eyes  latero- 
anterior;  chelicei^  ending  in  a  moveable 
claw. 

3  Family. — Spider-Mites  (Gamasidae).  Palpi  fili- 
form, incurved,  short,  free  ;  mouth  with  two 
didactyle  chelicerae;  body  depressed,  skin 
soft  or  scaly  ;  legs  formed  for  walking,  tarsi 
nnguiculate. 

4.  Family. —  Wood-Mites  (Orbitidae).     Palpi  fusi- 

form, hid  under  the  head,  without  hooks ; 
mouth  with  didactyle  chelicerse ;  eyes  not 
distinct ;  .body  hairy  or  scaly,  produced  and 
rostrate  in  front ;  legs  formed  for  walking. 

IL  SUB-ORDEB.—lliCEa  (Suctoria). 

Mouth  in  form  of  a  sucker,  with  or  without  palpi; 
no  apparent  mandibles.     Animal  attached. 

5.  Family. —  True-Ticks  (Ixodidse).     Palpi  valvi- 

form,  enclosing  the  sucker;  mandibles  3- 
jointed,  the  last  joint  scale-like  and  denticu- 
late ;  chelicerse  none ;  eyes  nond ;  legs  formed 
for  walking. 

6.  Family.— P^an^T^cA»  (Bdellidse).  Palpi  antenni- 

form ;  mandibles  uuguiculate  or  cheliform ; 
eyes  distinct ;  sucker  in  form  of  elongated 
beak  ;  body  with  a  corselet ;  legs  formed  for 
walking. 
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7.  Family.  —  Water-Ticks   (HydrachnidaB).     Palpi 

with  the  last  joint  armed  with  points,  the 
third  and  fotuth  joints  larger  than  the  others; 
body  simple,  oval  or  rounded ;  eyes  supero- 
anterior ;  legs  ciliated,  formed  for  swimming; 
parasitic  in  the  youi)g  state.    Aquatia 

8.  Family. — Harveat-Ticka  (Leptidae).    Palpi  short ; 

sucker  porrected ;  body  depressed,  coriaceous, 
ovately  rotund ;  legs  ax,  two  being  unde- 
veloped. 

n.  ORDER — Jointed-Trachxabians 
(Adelarthrosomata).- 

Body  divided  into  three  or  four  distinct  segments; 
abdomen  distinct,  annulated ;  mouth  with  conspi- 
cuous didactyle  pincers*  or  chelicerss. 

1.  Famiy.— iVxZ«6-5corpion«  (SolpugidaB).  Mandibles 

in  the  form  of  large  compressed  claws,  with  a 
.  moveable  finger ;  palpi  large,  in  the  form  of 
feet  or  of  cheliferous  arms ;  body  oblong,  soft ; 
abdomen  hairy. 

2.  Famiy.  —  Booh-ScorpioTis  (Cheliferidae).     Man- 

dibles short,  didactyle  at  the  ends ;  palpi 
very  large,  arm-like,  with  a  pincer  at  the 
end;  body  ovate,  depressed,  narrowed  in 
front ;  legs  of  equal  size,  short,  ending  in  two 
hooks. 

3.  Family. — Shepherd-Spidera  (PhalangidsB).    Man- 

dibles very  conspicuous,  composed  of  two  or 
three  pieces,  free,  ending  in  a  didactyle  pin- 
cer ;  palpi  filiform,  ending  in  a  hook ;  body 
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short,  rounded;  abdomen  segmented;  legs 
elongated. 

IIL  SUB-CLASS. — Apobobrakchiate-Abachnidans 
(Aporobranchiata). 

Body  linear,  divided  into  four  distinct  segments ; 
spiracles  none ;  feet  eight,  for  locomotion, — ^in  the 
females  two  false  feet  for  carrying  the  eggs ;  eyes 
four,  smooth,  situated  on  a  tubercle. 

1.  Family. — 2Vu6/S6a-i8picier«(Nymphonidae).  Body 

small,  elongated  ;  palpi  filiform,  furnished 
with  a. hooked  daw  at  the  end;  legs  very 
long.     Free. 

2.  Family. — Parasitic  Sea-Spidera  (PycnogonidaB)* 

AntennaB  and  palpi  obsolete  ;  legs  short  and 
robust    Parasitic  on  WhiUes. 


CRUSTACEANS. 


These  annulose  animals  differ  from  the  insects  in 
their  respiration  being  performed  by  means  of  gills; 
their  circulation  is  double,  the  blood  passing  through 
the  gills  as  well  as  through  the  body  generally;  their 
nervous  system  forms  two  ganglionic  chains,  as  in 
other  AnmUoaa;  they  have  no  wings ;  and  some  of 
their  legs  are  modified  to  serve  as  organs  of  prehen- 
sion around  the  mouth.  In  the  Decapods  the  fore- 
legs are  transformed  into  arms,  with  a  prehensile 
pinoer  at  the  end,  composed  of  a  finger  and  a  move- 
able thumb,  by  the  help  of  which  strong  calcareous 
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hands  they  are  enabled  to  crack  the  shells  of  mol- 
lusks  and  convey  the  food  to  their  mouths.  In 
some,  as  the  Mantis-Crabs,  these  claws  are  long  and 
prehensile,  the  moveable  thumb  being  folded  in  a 
groove  of  the  tibia.  In  numerous  instances  the 
Crustaceans  seem  to  be  the  marine  representatives 
of  the  Insects  of  the  land,  the  sessile-eyed  tribes  cor- 
responding to  the  Myriapods,  and  the  pedunde-eyed 
families  to  the  Arachnidans ;  the  names  of  others 
suggest  similar  analogies,  as  Spider-Crabs,  Scorpion- 
Crabs,  Mantis-Crabs,  &c. 

The  habits  of  these  animals  are  extremely  va- 
ried: thus  we  find  some  living  on  the  land,  as 
the  Gecardni;  others  inhabiting  sandy  places  near 
the  sea,  as  the  Horseman-Crabs,  which  run  very 
fast,  and  form  deep  burrows ;  others,  also  living 
in  holes  in  similar  situations,  like  the  Odasimiy 
hold  up  and  snap  their  great  disproportioned  daw, 
appearing  to  beckon  with  one  hand,  and  hence 
have  been  termed  Calling-Crabs.  The  Hermit- 
Crabs  are  tnie  pirates,  seizing  upon  the  shells  of 
various  moUusks,  and  using  them  as  houses  for  them- 
selves, their  abdomens  being  soft  and  spiral  to  adapt 
them  to  such  a  mode  of  life.  The  CoBnobitcB,  which 
live  in  wide-mouthed  shells,  have  one  claw  very 
large  to  serve  as  an  operculum;  but  the  Paguriy 
which  inhabit  shells  with  narrow  mouths,  have  both 
claws  equal  Another  genus  of  this  &mily  has  the 
abdomen  hard,  and  lives  in  holes  of  the  mountains; 
this,  which  is  the  Tree-Lobster  (Birgua  latro), 
ascends  the  Palms  and  devours  the  fruit,  and  is  in 
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turn  pursued  by  the  Climbing-Perch  (Anabas  testu- 
diTieua) ;  thus  we  have  both  Crabs  and  Fishes  climb- 
ing up  terrestrial  Palm-treea  Some  Crustaceans 
attain  a  large  size  when  compared  with  the  Insect 
tribes,  the  Thorny-Lobster  (PaZmurua  vulgcms) 
being  sometimes  nearly  three  feet  in  lengtL  The 
common  Lobster  (Astacus  gamma/rua)  is  an  especial 
favourite  among  epicures,  and  is  easily  recognized  by 
its  enormous  daws.  The  tribes  of  Cruatdcea  change 
their  skins  or  moult  regularly,  while  among  insects 
this  takes  place  only  in  the  larval  state ;  but  in 
these  animals,  which  continue  to  grow  all  their  lives, 
the  changing  of  their  coats  occurs  at  regular  inter- 
vals. They  have  the  singular  power,  moreover,  of 
replacing  a  lost  or  mutilated  limb  by  growing 
another,  which  reconciles  them  to  parting  with  their 
legs  when  seized  by  their  enemies.  Some  among 
them  are  enabled  to  leap  about,  like  the  Sand- 
hoppers  (OaTTimaridcR),  while  the  extinct  tribe  of 
Trilobites  possessed  the  faculty  of  rolling  themselves 
up  in  a  ball  like  the  Wood-lice  of  the  present  epoch. 
The  members  of  the  great  Entomostracous  group, 
which  are  covered  with  a  thin  homy  skin,  are  ex- 
tremely varied  in  their  external  form ;  some  have 
suctorial  mouths,  and  live  parasitic  on  other  animals ; 
others  masticate  their  food  by  means  of  homy  jaws  ; 
while  some,  as  the  King-Crabs,  employ  the  dilated 
coxae  of  the  six  anterior  pairs  of  legs  for  the  same 
purpose ;  thus  these  animals  may  be  said  to  eat  with 
their  legs.  Some  of  them,  as  the  Cypris,  are  enclosed 
in  a  bivalve  shell,  and  represent  the  Mollusca ; 
others,  again,  approximate  the  Arachnidans,  as  the 
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King-Crabs,  in  which  the  head  is  united  to  the 
thorax  ;  while  others  show  an  aflSnity  with  the  Cir- 
rhopods,  as  the  Water-Fleas,  which  have  their  bodies 
enclosed  between  shell-like  plates,  and  produce  cur- 
rents of  water  by  means  of  vibratile  feet  The 
Brcmchipi,  as  their  name  implies,  breathe  by 
means  of  their  legs,  and  inhabit  stagnant  water. 
The  Xiphosurans  have  a  long  and  spine-like  tail, 
and  all  their  legs  are  furnished  with  pincers,  by 
means  of  which  the  food  is  conveyed  to  the  maxil- 
lary legs ;  these  crustaceans  form  the  symbol  among 
the  Japanese  for  the  zodiacal  sign  "  Cancer/' 

Whatever  region  is  visited  by  the  Carcinologist, 
there  will  he  find  objects  for  his  study  and  consi- 
deration. The  northern  shores,  although  numerous 
in  individuals,  harbour  but  a  small  number  of  spe- 
cies, among  which  the  curious  Amphipods,  the  Sea- 
Centipedes  (Idotea),  the  Stone-Crabs  (Lithodes),  the 
Spiny-Shrimps  (Hippolyte),  the  Shrimps-proper 
(Grangon),  besides  the  odd-shaped  CapreUa  and 
CuTruiy  will  reward  his  research.  Some  of  these 
forms  remain  on  the  sands,  and  among  the  rocks,  at 
great  depths  in  the  sea ;  others  are  found  in  muddy 
shallows  near  the  shore. 

In  all  seas,  among  the  gulf-weed,  the  Sailor-Crab 
(Naviilograpaus)  will  be  met  with,  that  same  crab, 
which  in  a  critical  moment,  served  Columbus  just 
before  he  discovered  the  New  World ;  in  the  dense 
masses  of  floating  sea-»weed  he  will  also  find  ArrypJio- 
roidoBy  SphcBTomata,  Cdsaidince,  &c.,  spinning  and 
darting  about,  or  crawling  on  the  stems  of  the  Sar- 
gasaa. 
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On  the  coast  of  the  Scandinavian  countries  he 
will  encounter  the  Norway-Lobster  (Nephrops),  the 
Spider-Crabs  (Oooyrhynchi),  the  Common- Lobsters 
(HoTnari),  and  many  members  of  the  Crabs-proper 
(GaTioeridce).  Some  of  these  remain  habitually  on 
the  sands  and  among  the  rocks^  at  great  depths, 
and  must  be  dredged;  some  spend  their  days  alto* 
gether  on  shore,  living  in  burrows  and  holes,  or 
under  stones  and  sear-weed. 

On  the  shores  of  France  and  England,  the  (7am- 
nu8  mcenasy  or  Common-Crab,  the  large  Edible- 
Crab  {Cancer  Pagurus\  the  Hermit-Crabs  (Pagu- 
ri),  the  Cray-Fish  (Aataci),  the  Prawns  {Palasmon), 
and  the  Spiny-Crabs  {MoAa^  Pisa,  &a),  will  all 
be  met  with ;  but  the  Crustaceous  Class,  besides 
the  Crabs,  Prawns,  and  Lobsters,  comprises  many 
cmious  forms,  which,  if  not  equally  as  savoury,  are 
yet  well  worthy  of  the  traveller's  attention  ;  their 
habits  especially  require  much  investigation,  their 
modes  of  changing  their  skin,  reproducing  lost 
limbs,  and  luminous  properties,  also  demand  his 
consideration. 

Li  the  Mediterranean,  the  collector  of  Crusta- 
ceans will  first  meet  with  the  Swimming-Crab 
(Lupa),  and  in  bottoms  covered  with  weeds  and 
coral,  Mithrax  and  Acanihonyx;  and  hiding  and 
shuffling  under  stones,  Trapezice,  and  the  Porcella- 
nous-Crabs :  here  also  he  will  see,  for  the  first  time, 
Oalappa,  or  the  Crested-Crab,  feigning  death  on  the 
moist  loose  sands ;  and  also  the  Sea-Locusts  (Scyl- 
lari),  and  the  SearMantises  (SquillcB),  in  shallow, 
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weedy,  and  sandy  bottoms,  darting  rapidly  above 
the  surfjBtoe  in  straight  lines,  leaving  turbid  tracks, 
or  in  shallow  bays,  springing  backwards  through 
the  water. 

In  Chili  and  Patagonia,  the  Horseman -Crabs 
(Ocypodce)  will  be  found,  coursing  along  the  sands 
in  a  sidelong  manner,  and  rapidly  disappearing  in 
holes  of  the  sand  when  almost  caught  Many  other 
interesting  genera  will  also  here  be  met  with,  as 
HepcUus,  Leucippey  EpicUtus,  Eurypodiua,  Aidecy- 
duSy  Pldtycardnus,  and  Grapsua  or  the  Painted- 
Crabs,  which,  active,  bold,  and  predaceous,  will  be 
seen  running  over  the  rocks  near  the  sea. 

If  he  visit  the  shores  of  Madagascar,  our  tn^ 
veller-Carcinologist  must  look  for  MencsthiuSy  Xan* 
thOy  RaniruLy  Ixa,  besides  the  Horseman  and  Call- 
ing-Crabs, Calappay  Piaay  and  others;  and  the  same 
forms  will  be  met  with  at  the  Cape  of  Qood  Hope, 
in  the  Isle  of  France,  and  at  the  Seychellea 

In  India  and  New  Guinea,  the  Decapodous  Ege- 
riay  Docleay  PericeraySLud  VaruTUiy  and  the  Swimm- 
ing-Crabs, Thalamita,  Lupay  PsevdocarcinuSy  and 
Matviay  must  be  hunted  ;  on  gravelly  floors,  and  on 
submerged  beds  of  broken  shells,  the  Long-armed 
Larribri  must  be  sought  for  ;  imder  stones,  turned  on 
the  beach  at  low  water,  Alape  and  AlpheuSy  snap- 
ping loudly  the  pincers  of  their  fore-legs,  will  be  dis- 
covered ;  the  fresh-water  SeaarmcB  frequenting  the 
running  brooks;  the  Telescope-eyed  Crab  (Mor- 
crophthaZmtis)  burrowing  in  the  sand;  the  Moun* 
tain-Pirate  (Birgus)  inhabiting  holes  in  the  hiUs; 
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the  China  Crabs  (Leucoaiidce)  in  the  sandy  bays ; 
and  when  the  tide  leaves  the  mud  banks,  Calling- 
Crabs  (Gelasimi)  coming  out  of  their  burrows  in 
dense  crowds ;  and  the  OebicBy  or  Mud-Bores,  per- 
forating the  flats  at  the  mouths  of  rivers^  must  all 
be  noticed,  and  if  possible  captured. 

In  the  Japan  and  China  Seas  many  curious  ge- 
nera, not  before  seen,  will  be  encountered,  as  Oeidia^ 
Accmthodes,  Curtonotus,  Berenia,  and  Eriocheir;  in 
New  Zealand,  and  along  the  shores  of  New  Holland, 
will  be  found  Naada,  Paeudocardnus,  Xcmtho,  and 
Portumbs.  In  fisict,  whether  they  are  "  good  for  the 
pot,'^  as  the  larger  species ;  whether  they  are  para- 
sites, on  whales  and  fishes,  as  the  Cymothoidoe;  whe- 
ther they  chew  their  food  by  teeth  in  their  stomach, 
as  the  Ocmeeridce,  or  masticate  it  by  the  bases  of  their 
hips,  as  the  Limvlidoe;  whether  they  breathe  by 
gills,  as  the  Podophthahrd,  or  by  their  legs,  as  the 
Amphipoda;  whether  they  have  long  telescope-eyes, 
as  the  MacrophthalmAiSy  or  a  single  large  eye,  as  in 
CyclopidcBy  they  are  all  equally  remarkable  animals, 
and,  as  such,  deserving  of  espc^nal  observation. 

IV.  CLASS.— Crustaceans  (Crustacea). 

Animal  articulated,  covered  with  a  homy  or  cal- 
careous skin;  legs  jointed;  head  furnished  with 
antennae  and  jaws;  respiration  aquatic,  by  gills; 
blood  colourless,  in  distinct  vessels ;  sexes  distinct 

L  LEGION. — Feduncls-eted  Cbustaceans  (Podoph- 
thalmata). 

Animal  with  gills  properly  so  called;  eyes  on 
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moveable  peduncles ;  rings  of  thorax  covered  by  a 
carapace. 

L  ORDER— Dkcapods  (Decapoda). 

Five  pairs  of  ambulatory  legs ;  gills  at  their  base, 
under  the  thorax;  mouth  with  five  pairs  of  feet- 
like  jaws ;  head  covered  by  the  thorax. 

1.  SUB-ORDER. — Shobt-tailed  Decapods  (Brachyura). 
Abdomen  slightly  developed,  not  serving  for  nata- 
tion, folded  under  body,  without  appendages. 

1.  Family.  —  Spider-Crabe  (Inachidfle).     Carapace 

triangular,  beaked  in  front;  fore-legs  shorty 
slender,  second  and  third  pairs  very  long; 
third  joint  of  outer  foot-jaws  not  bearing  the 
next  joint  at  its  anterior  and  inner  angle. 

2.  Family. — Spmy-'Craha  (Ks^dad),  Carapace  spiny, 

sub-triangular,  with  two  horns  in  front;  fore* 
legs  longer  and  thicker  than  second  pair ; 
third  joint  of  outer  foot-jaws  with  the  fourth 
joint  on  its  anterior  and  inner  angle. 

3.  Family. — Long -armed  Craha  (Parthenopidae). 

Carapace  triangular,  tubercular,  entbre  or 
simply  grooved  in  front;  fore-legs  greatly 
developed,  hand  triangular,  pincers  recurved, 
other  legs  short. 

4.  Family.  —  Tme-Graba  (Canceridse).      Carapace 

convex,  rounded  at  margins ;  fore-legs  usually 
very  large  and  prehensile,  ending  in  strong 
pincers,  the  others  short  and  ambulatory; 
third  joint  of  outer  foot-jaws  quadrilateral, 
not  truncate  at  its  front  inner  angle. 


MANUAL  OP  NATURAL  HISTORY.  287 

6.  Family. — Swi/m/ming-Graba  (PoiiunidfiB).  Cara- 
pace trapezifonn,  slightly  elevated ;  fore-legs 
very  long  and  spiny,  hind  legs  natatory, 
with  flattened  tarsi ;  third  joint  of  outer 
footr-jaws  strongly  truncate  at  its  front  outer 
angle. 

6.  Family. — Freahrvater-Grahs  (Thelphusid»).    Ca- 

rapace wider  than  long,  straight  anteriorly ; 
eye-peduncles  thick,  short;  foiuiih  joint  of 
outer  foot-jaws  never  inserted  at  outer  angle 
of  the  preceding  joint;  fore-1^  strong,  longer 
than  the  othera 

7.  Family. — Lcmd-Graba  (Gecarcinidse).     Carapace 

transversely  oval,  rounded  and  tumid  at  the 
sides,  front  wide,  recurved;  eye-peduncles 
moderate ;  fourth  joint  of  outer  foot-jaws  in- 
serted at  outer  angle  of  the  preceding  joint ; 
fore-legs  long  and  stout;  lining  membrane 
of  gill-cavity  spongy. 

8.  Family. — PeorGraha  (Pinnotherid»).     Carapace 

soft,  circular,  front  very  narrow;  eyes  small; 
fourth  joint  of  external  foot-jaws  inserted  at 
outer  angle  of  the  third  joint. 

9.  Family — Scmd-Craha  (Myctiridae).      Carapace 

thin,  flattened,  or  globular,  front  narrow, 
strongly  inclined;  eyes  small,  short,  not  fold- 
ing in  the  orbits;  inner  antennse  small;  outer 
foot-jaws  long  and  narrow,  or  vertical  and 
forming  a  cone-shaped  cavity. 

10.  Family. — H<yrae7na7i'Grdba  (Ocypodidsd).   Cara- 

pace quadrilateral  or  rhomboidal;  eye-pedun- 
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cles  usually  very  long,  with  the  cornea  pro- 
duced; front  narrow,  recurved;  fourth  joint 
of  outer  foot-jaws  inserted  on  the  external 
angle  of  the  preceding  joint. 

11.  Family. — Angular' Crabs  (GonoplacidaB).    Ca^ 

rapace  transversely  quadrilateral;  eye-pedun- 
cles usually  very  long,  cornea  small ;  front 
very  wide ;  foiuth  joint  of  outer  foot-jaws 
inserted  in  a  groove  of  fix)nt  inner  angle  of 
the  third  joint. 

1 2.  Family. — Pai/nted-Craha  (Grapsidfie).    Carapace 

sub-quadrilateral,  depressed ;  eye-pedundes 
very  short  and  thick  ;  front  very  wide, 
strongly  recurved ;  fourth  joint  of  outer  foot- 
jaws  inserted  at  the  middle  of  the  anterior 
margin,  or  at  the  outer  angle  of  the  third 
joint;    fore-legs   usually    short,    hind- legs 


13.  Family. — Created-Craba  (CalappidsB).  Carapace 
subcircular,  gibbous,  the  front  moderate,  edges 
thin  or  denticulate ;  external  antennae  small; 
fore-legs  strong,  compressed,  and  elevated 
above  into  crests. 

14  Family. — China-Craba  (Leucosiidee).  Carapace 
usually  circular,  porcellanous ;  produced  an- 
teriorly with  front  and  orbits  at  the  end ; 
no  branchial  apertures  before  base  of  fore- 
legs. 

15.  Family. — Glohular-Crdba  (Corystidee).  Cara- 
pace more  or  less  globular,  usually  rough; 
gill  openings  before  base  of  fore-legs ;  exter- 
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nal  antennsd  very  large ;  hind-legs  ambula- 
tory, the  same  as  the  others. 

16.  Family. — Shielded-Crahs  (Dorippidse).      Cara- 

pace depressed,  quadrilateral,  short  behind, 
.  often  protected  by  shields  of  foreign  bodies  ; 
external  antenna  very  large ;  fore-legs  short, 
hind-legs  very  short,  not  ambulatory,  placed 
above  the  others,  and  serving  to  secure  the 
adventitious  shielda 

IL  SUB-ORDER.— YjcRnsD-TjiVLSD  Decapods 
(Anomoura.) 

Abdomen  slightly  developed,  not  serving  for  nata- 
tion, sometimes  folded  under  the  body,  sometimes  ex- 
tended, bearing  appendages  more  or  less  developed. 

17.  Family. — Sponge-Crabs  (Dromiidae).    Body  glo- 

bular, front  strongly  recurved ;  eyes  short ; 
outer  foot-jaws  enlarged,  and  operculiform ; 
legs  short  and  stout,  fore-legs  ending  in 
strong  pincers,  fifth  pair  raised  above  the 
others  on  the  sides  of  the  carapace,  and  end- 
ing in  a  hook. 

18.  Family. — Stone-Crabs  (HomoHdse).     Carapace 

spiny,  beaked  in  front ;  internal  antennae  ex- 
posed; foot-jaws  pediform;  legs  long,  fift^h 
pair  very  short,  not  ambulatory. 

19.  Family.  —  Frog  Crabs  (EaninidflB).     Carapace 

ovate,  narrowed  in  front ;  eye-peduncles  com- 
posed of  three  moveable  pieces  ;  internal  an- 
tennse  exposed ;  outer  foot-jaws  elongated, 
not  pediform ;  fore-legs  strongly  compressed 
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hind-1^  flattened,  ending  in  a  large  lamel- 
late joint  for  natation. 

20.  FAmir.— False  Frog-Grabs  (Hippidse)      Cara- 

pace transversely  oval,  convex,  prolonged  on 
each  side  into  a  lamella  which  covers  bases  of 
legs ;  antenna  very  long ;  foot-jaws  with 
last  joint  very  much  developed;  fore-legs 
monodactyle  or  sub-cheliform,  hind-legs  end- 
ing in  a  lamellar  joint  for  digging  in  the 
sand,  fifth  pair  filiform. 

21.  Familt. — Hermit-Grabs  (PaguridsB).    Carapace 

triangular ;  outer  antennsd  with  a  spiniform 
piece  below  second  joint ;  outer  foot-jaws  pe- 
diform ;  fore-1^  unequal,  ending  in  a  large 
hand  with  short  strong  pincers,  fourth  pair 
of  legs  short,  didactyle,  raised  above  the 
others,  fifth  pair  very  short,  on  the  sides  of 
the  body,  ending  in  a  pincer  more  or  less 
well-formed ;  abdomen  soft,  usually  protected 
by  an  adventitious  shell 

22.  Familt.— Xa&8^-(7ra&6  (PorcellanidsB).     Cara- 

pace sub-circular,  depressed,  fix)nt  produced 
below  insertion  of  inner  antennse ;  eyes  small ; 
outer  antennae  very  long;  outer  foot-jaws 
very  large,  their  second  joint  with  a  lamellar 
dilatation  on  the  inner  side ;  fore-legs  large 
and  flattened,  hind-pair  slender  and  didac- 
tyle ;  abdomen  large,  ending  in  a  laminated  fin. 

Til.  SUB-OBDER.—'LovQrTAiLED  Decapods  (Macroura). 
Abdomen  greatly  developed,  serving  for  natation. 
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extended  posteriorly,  bearing  false  feet,  and  ending 

in  a  caudal  fin. 

23.  Family. — PlaitedrLcbsters  (Qalatheidae).  Cara- 
pace oblong,  depressed,  front  beaked ;  outer 
foot-jaws  pediform ;  fore-legs  large,  ending  in 
a  well-developed  pincer,  fifth  pair  very  slen- 
der, folded  below  the  others  in  the  branchial 
cavity ;  abdomen  longer  than  thorax ;  caudal 
fin  large  and  lamellar. 

24  Family. — Locust-Lobstera  (Scyllaridfie).  Cara- 
pace very  large,  slightly  elevated,  straight  in 
front,  with  a  horizontal  prolongation  between 
the  bases  of  the  outer  antennae ;  outer  an- 
tennae foliaceous  and  very  large ;  foot-jaws 
moderate,  sub-pediform ;  fore-legs  ending  in 
a  styliform  tarsus,  hind-legs  of  female  end- 
ing in  a  small  incomplete  pincer ;  abdomen 
very  large. 

26.  Family. — Thomy-LohsteTa  (Palinuridae).  Cara- 
pace convex,  longitudinal,  front  with  two 
large  horns ;  eyes  large,  short,  rounded  ;  in- 
ner antennae  very  long ;  outer  antennae  ve^y 
thick  and  long,  basal  joints  spiny;  outer 
foot-jaws  small,  pediform;  mandibles  very 
thick,  with  cutting  edges ;  legs  all  monodac- 
tyle,  fore-legs  the  shortest;  abdomen  very 
large  and  long. 

26.  Family. — ScorpioTi-Labaters  (Thalaasinidae).  Ca- 
rapace small,  laterally  compressed,  shortly 
beaked  in  front ;  eyes  small ;  external  an- 
tennae with  a  small  moveable  spine  at  base ; 

o2 
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fore-legs  large,  more  or  less  completely  didac- 
tyle,  the  others  elevated  on  each  side  of 
thorax ;  abdomen  narrow ;  body  rather  soft. 

27.  Family. — True-Lobstera  (Astacidae).     Carapace 

elongated,  beaked  in  front ;  outer  antennse 
with  a  moveable  lamina  at  their  base ;  outer 
foot-jaws  elongated ;  fore-legs  very  large,  end- 
ing in  thick  didactyle  pincers,  second  and 
third  pair  with  a  small  pincer,  the  others 
monodactyle. 

28.  Family.  —  Prawns    (CrangonidsB).      Carapace 

rather  depressed,  dightly  beaked  in  front; 
eyes  short,  thick,  free;  mandibles  slender, 
without  palpi ;  outer  foot-jaws  pediform ; 
fore-legs  ending  in  a  flattened  monodactyle 
hand,  with  the  finger  rudimentary,  second 
pair  with  very  small  pincers,  hind-legs 
strong,  monodactyle. 

29.  Family. — (Ricking'Shrimpa  (Alpheidae).   Cara- 

pace rather  compressed,  shortly  beaked  in 
front ;  one  pair  of  legs  very  large,  and  in 
general  ending  in  a  strong  didactyle  hand, 
two  pairs  of  anterior  legs  didactyle,  third 
pair  monodactyle,  hind-legs  robust,  for  swim- 
ming or  walking. 

30.  Family. — Shrimpe-Proper  (Palaemonidae).  Body 

laterally  compressed ;  carapace  with  a  large 
pointed  serrated  beak  in  front;  first  pair 
of  antennse  often  with  three  terminal  fila- 
ments ;  legs  all  slender,  the  two  first  pair  in 
general  didactyle,  the  three  last  monodactyle. 


MANUAL  OP  NATURAL  HISTORY.  293 

31.  Family. — Pencean-Shrimpa  (PenaeicUB).  Ab- 
domen extremely  elongated ;  legs  often  with 
a.palpiform  appendage  at  their. base;  beak 
short  or  wanting ;  antennae  very  long ;  legs 
long  and  slender  for  swimming,  last. pair 
rudimentary  or  wanting. 

82.  Family. — HornedrShrirnpe  (Cerataspidae).  Ca- 
rapace large,  sub-ovoid,  tumid  at  the  sides, 
surfisuje  tuberded,  prolonged  inferiorly  so  as 
to  conceal  the  legs  and  antennsd,  leaving  a 
longitudinal  fissure,  armed  with  five  horns, 
one  forming  the  beak,  two  on  the  sides  in 
front,  and  two  behind  these ;  legs  long  and 
slender  with  a  lateral  appendage ;  abdomen 
narrow. 

n.  ORDER— Stomapods  (Stomapoda), 

Gills  external,  on  the  abdomen ;  head  homy,  se- 
parated from  the  thorax  ;  mouth  with  three  pairs  of 
jaws ;  legs  seven  pairs,  prehensile  or  for  swimming. 

1.  Family. — OpoasmnrShrvm/pa    (MysidaB).     Cara- 

pace slightly  beaked  in  front ;  mandibles  with 
a  palpiform  appendage  on  upper  and  lower 
lip,  and  two  lamellar  jaws ;  foot-jaws,  each 
with  two  well-developed  branches  at  their 
base;  abdomen  moderate. 

2.  Family. — Spectre-Grabs  (Phyllosomatidae).    Ani- 

mal transparent;  carapace  large,  lamellar, 
horizontal ;  thorax  lamellar ;  eyes  large  and 
prominent ;  mouth  with  a  large  upper  jaw, 
a  pair  of  hooked  mandibles,  a  membranous 
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bilobed  lower  lip^  and  a  pair  of  jaws ;  foot- 
jaws  rudimentary ;  legs  seven  or  eight  pairs, 
first  short,  the  others  long  and  slender ;  ab- 
domen narrow,  rudimentary. 

3.  Family. — Olasa-Shrvmps  (EiichilddBd).    Gills  ru- 

dimentary; carapace  large,  lamellar,  tran- 
sparent, with  a  styliform  beak  in  front ;  first 
two  joints  of  head  moveable,  second  joint  of 
outer  antennse  with  an  oval  lamina  with 
ciliated  margins ;  upper  lip  triangular ;  man- 
dibles with  two  branches  with  dentate  mar- 
gins ;  abdomen  elongated,  last  segment  very 
large. 

4.  Family. — Ma/ntia-Orabs  (Squillidae).     Carapace 

leaving  uncovered  the  first  two  rings  of  head 
and  last  four  of  thorax ;  thorax  sub-quadri- 
lateral, with  a  small  moveable  triangular 
plate  in  front ;  mandibles  ending  in  two 
divergent  branches,  with  dentate  maigins; 
lower  lip  deeply  bilobed ;  second  pair  of 
jaws  long,  and  pediform,  anterior  foot- jaws 
largely  developed  in  the  form  of  raptorial 
feet  folded  thrice  on  themselves,  and  resem- 
bling the  fore-legs  of  the  "  Mantis'' ;  abdo- 
men very  large. 

XL  LEGIOK— Sessilb-eted  CRusTAcsAiirs 
(Edriophtbahnata). 

Gills  replaced  by  portions  of  the  legs  modified  for 
that  purpose.  Body  divided  into  head,  thorax,  and 
abdomen ',  no  carapace ;  eyes  sessile. 
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L  ORDER.— Ahphipods  (Aznphipoda). 
Palpi  of  the  thoracic  extremitieB  vesicular  and 
subserving  respiration ;  abdomen  greatly  developed, 
serving  for  locomotion ;  six  pairs  of  legs,  the  three 
first  differing  in  form  and  use  from  the  three  last 

1.  Fahilt.  —  Samdhoppera  (Gammaiidae).     Head 

small ;  fore-legs  developed  for  digging ;  foot- 
jaws  very  large,  covering  the  entire  mouth, 
ending  in  four  large  homy  laminae,  and  two 
veiy  long  jointed  palpiform  appendages. 

2.  Family. — Hyperiana  (Hyperiidae).    Head  large ; 

thoracic  legs  often  prehensile  ;  abdomen  end- 
ing in  a  swimming  fin ;  foot-jaws  moderate, 
ending  in  three  homy  lamiose  without  any 
palpiform  appendages. 

XL  ORDER. — ^LiEHODiPons  (LflBmodipoda). 
Palpi  of  thoracic  extremities  vescicular,  and  sub- 
serving respiration;  abdomen  rudimentary,  in  the 
form  of  a  small  tubercla 

1.  Family. — Skeleton-Shrimps  (Caprellidse).    Body 

elongated,  cylindrical,  narrow ;  four  well-de- 
veloped antennse ;  legs  long  and  slender,  fore- 
legs inserted  near  mouth,  ending  in  an  oval 
hand. 

2.  FAmLY.—  Whdle'Fleaa  (Cyamidse).     Body  de- 

pressed, oval ;  head  small,  second  pai/l)f  an- 
tennse very  small ;  legs  short,  curved,  pre- 
hensile ;  fore-legs  inserted  under  the  head, 
ending  in  a  small  sub-cheliform  hand. 

IIL  ORJDER— Isopons  (Isopoda). 
Palpi  of  thoracic  extremities  not  vesicular ;  abdo- 
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men  well-developed;  five  first  pairs  of  abdominal 
extremities  lamellar,  and  subserving  respiration. 

I.  SUB-ORDER, — ^Ambulatoet-Isopods  (Ambuktoria). 

Mouth  with  two  pairs  of  jaws  besides  mandibles 
and  foot-jaws  ;  hind  false-feet  styUform  or  opercular, 
not  forming  a  caudal  fin. 

1.  Family. — Sea-Centipedea  (Idoteid»).     Body  li- 

near, elongated ;  terminal  appendages  of  hind 
false-feet  large,  lamellar,  opercular,  covering 
all  lower  surfisuje  of  abdomen ;  not  prolonged 
beyond  the  last  segment,  which  is  scutiform 
and  very  large. 

2.  FAMiLY.'-Sea'Woodlice  (AselKdae).    Body  more 

or  less  elongated;  terminal  appendages  of 
hind  false-feet  styliform  and  prolonged  be- 
yond abdomen  like  a  tail ;  last  joint  of  abdo- 
men very  large,  scutiform ;  internal  antennse 
small  but  distinct. 

3.  Family.  —  Fork-tailed  Sea-Woodlice  (Lygiid»). 

Body  oval,  head  small ;  terminal  appendages 
of  hind  false-feet  styliform,  slender,  elongated^ 
completely  exposed,  and  ending  in  two  styU- 
form appendages ;  last  joint  of  abdomen  very 
small,  not  scutiform ;  internal  antennae  rudi- 
mentary. 

4.  Family.  —  Woodlice-proper   (OniscidsB).     Body 

oval,  convex ;  terminal  appendages  of  hind 
false-feet  short,  not  extending  beyond  last 
segment  of  abdomen,  last  joint  of  abdomen 
very  small,  not  scutiform ;  internal  antennas 
rudimentary. 
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IL  SUB-OBDSB.—NatahobY'Isotods  (Natatoria). 

Mouth  with  two  pairs  of  jaws  besides  mandibles 
and  foot-jaws ;  hind  &lse-feet  ending  in  horizontal 
laminae,  which  form  with  the  last  segment  of  the 
jibdomen,  a  caudal  fin. 

5.  Family. — Pranieicma  (PraniiddBe).    Head  united 

to  the  first  two  thoracic  rings ;  antennse  seta- 
ceous ;  thorax  composed  of  five  rings ;  the 
two  first  pairs  of  legs  rudimentary  or  want- 
ing, five  last  pairs  of  legs  slender,  ambula- 
tory; abdomen  narrow,  but  greatly  deve- 
loped. 

6.  Family.  —  Sphceromids  (Sphaeromatidae).    Body 

ovaJ,  convex ;  thorax  of  seven  moveable  rings  3 
seven  pairs  of  legs  nearly  equal;  abdomen 
short ;  foot-jaws  palpiform ;  first  five  rings  of 
abdomen  soldered  together,  hind  false-feet 
ending  in  two  lamellar  appendages,  the  outer 
one  only  moveable ;  head  large ;  legs  simply 
ambulatory. 

7.  Family.— jPM-Xio6  (Cymothoidae).    Body  oval ; 

head  small ;  thorax  of  seven  moveable  rings; 
seven  pairs  of  legs,  nearly  equal ;  abdomen 
very  short;  foot-jaws  opercular;  first  five 
segments  of  abdomen  not  soldered  together, 
last  lalse-feet  ending  in  two  moveable  la- 
mioae ;  legs  short  and  hooked.  Parasitic  on 
fish. 

IIL  5?7:5-OjR2)^jR.— Sedentaby-Isopods  (Sedentaria). 

Mouth  without  jaws,  but  with  distinct  mandibles 

o  5 
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and  foot-jaws ;  hind  Mse-feet  replaced  by  two  mem- 
branous filaments,  not  jointed 

8.  Family.— Tcwfod  Grab-Lice  (Ionid»).    Body  nar- 

row, elongated ;  head  large ;  outer  antennse 
styliform;  abdominal  appeTidages  filiform, 
and  extending  beyond  abdomen;  legs  all 
ending  in  sub-chelifoim  hands.  Parasitic  on 
CalliomoLBQd, 

9.  Family.— ratWe««  Crab-Lice  (Bopyridse).    Body 

pyriform,  depressed  ;  head  inserted,  rounded 
in  front;  anteniUB  rudimentary;  abdominal 
appendages  lamellar,  and  concealed  under 
abdomen. 

m.  LEGION. — ^Bbanohiopodb  (Brancbiopoda). 

Mouth  with  organs  of  mastication ;  no  gills  pro- 
perly so  called ;  thoracic  members  foliaceous,  mem- 
branous, subservient  to  respiration. 

I.  ORDER— Phyllopods  (Phyllopoda). 

Body  naked,  covered  with  a  carapace,  or  enclosed 
in  a  bivalve  test ;  legs,  eight  pairs,  simple,  natatory, 
the  rest  foliaceous. 

1.  Family. — Nebaiiaa  (Nebaliidae).    Body  enclosed 

in  a  bivalve  test ;  carapace  beaked  in  front ; 
eyes  peduncled ;  antennse  large,  forming  na- 
tatory oars ;  four  pairs  of  natatory  non-bran- 
chial feet,  the  rest  branchial. 

2.  Family. — Apuses  (Apodidae).    Carapace  bivalve 

or  scutiform  ;  all  the  feet  branchial,  consisting 
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of  more  than  eighteen  pairs ;  abdomen  nar* 
row,  cylindrical 
3.  Family. — Pond-Shrimps  (Branchipid»).  Body 
elongated,  without  a  bivalve  or  scutiform 
carapace;  eyes  pedunculated;  nine  pairs  of 
branchial  feet. 

XL  ORDER — ^LopHTBOPODS  (Lophyropoda). 

Body  enclosed  between  two  valves ;  feet  four  or 
five  pairs,  foliaceous. 

1.  Family.— TToter-iTecw  (Daphniid»).    Head  dis- 

tinct, prominent,  prolonged  below  into  a 
beak ;  a  single  eye  on  anterior  part ;  upper 
antennae  in  the  form  of  large  oars ;  abdomen 
conical 

2.  Family. — Polyphemuaea  (Polyphemidae)^    Head 

very  large,  nearly  all  occupied  by  a  single 
great  eye ;  upper  antennae  very  large,  ending 
in  two  branches  with  long  hairs ;  feet  four 
pairs ;  abdomen  recurved,  not  lodged  in  valves 
of  carapaca 

3.  Family.— £eaA;ed  TTofer-l'foas  (Lynceidae).  Head 

small,  curved  below  in  form  of  a  beak  and 
prolonged  posteriorly  over  back ;  a  single 
-eye ;  antennse  short ;  valves  of  carapace  very 
large. 

IV.  LEGION. — ^EsTOMOSTBACANS  (Entomostraca). 

Qills  none ;  eyes  sessile ;  mandibles  adapted  for 
mastication ;  feet  natatory,  not  foliaceous,  or  mem- 
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branous,  always  ending  in  two  oars  each,  composed 
of  two  or  more  joints. 

L  ORDER— OSTRACODS  (Ostracoda). 

Body  etnclosed  in  a  bivalve  carapace ;  first  pair  of 
antennae  setaceous,  second  pair  very  large,  forming 
natatory  oars  ;  two  posterior  pairs  of  jaws  with  a 
large  fan-shaped  appendage. 

1.  Family. — Oyprieea  (Cypridse).  A  single  large 
eye  on  upper  part  of  fece ;  abdomen  conical, 
ending  in  two  styles ;  two  pairs  of  slender 
legs. 

11.  ORDER— CoPEPODS  (Copepoda). 

Body  divided  into  several  segments,  not  enve- 
loped in  a  bivalve  test ;  furnished  with  foot-jaws, 
and  with  four  or  five  pairs  of  legs. 

1.  Family — Pontiae  (Pontiidae).     Eyes  two,  dis- 

tinct, non-pedunculated ;  body  oval,  ending 
in  a  narrow  prolongation ;  head  distinct, 
armed  in  firont  with  a  moveable  rostrum. 

2.  Family. — Gyclopaes  (Cydopidse).     A  single  eye 

situated  on  the  middle  line  at  fore  and  upper 
part  of  head ;  head  indistinct,  with  no  move- 
able rostrum ;  abdomen  elongated. 

III.  ORDER.— Kino-Crabs  (Xyphosura). 

Jaws  replaced  by  the  basal  part  of  the  six  pairs 
of  fore-legs,  which  are  furnished  at  that  part  with 
minute  teeth ;  hind-legs  serving  for  respiration. 
1.  Family.  —  King  -  Crabs  (Limulidae).     Carapace 
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large,  rounded,  divided  into  two  parts,  the 
anterior  large  and  semilunar,  the  pogi^pr 
smaller,  toothed  at  the  sides,  an^^ifefiSin^iii 
a  long  pointed  spine.  ;-^  ^^ 


CIRRHOPODS. 


The  Cirrhopods,  generally  known  under  the  names 
of  Acom-sheUs  and  Barnacles,  are  marine  articulated 
animals,  forming  a  class  intermediate  between  the 
Crustacea  and  the  MoUuaca.  Their  body  is  more 
or  less  jointed,  and  is  placed  with  the  back  down- 
wardS)  the  cirrhated  feet  being  protruded  from  the 
aperture  of  the  shell ;  the  jaws  resemble  those  of 
Crustaceans,  the  head  is  indistinct,  and,  in  the  adult, 
there  are  no  distinct  eyes  or  antennae ;  the  part  cor- 
responding to  the  abdomen  of  Crustaceans  is  fur- 
nished with  a  series  of  lateral  lobes,  each  bearing  two 
long,  curled,  many-jointed,  ciliated  false-feet,  which  in 
the  living  animal  are  constantly  in  motion,  being  al- 
ternately protruded  and  withdrawn,  causing  cur- 
rents which  procure  food  and  subserve  respiration. 
Their  nervous  system  resembles  that  of  annulose 
animals,  and  consists  of  a  double  series  of  ganglia ; 
their  blood  is  white,  and  they  have  a  complete 
double  circulation ;  from  the  circumstance  of  their 
bodies  being  protected  by  shelly  plates,  they  have 
been  confounded  with  the  MoUuaca,  They  are  en- 
dowed with  locomotion  only  in  the  young  state, 
but  when  adult>  are  always  fixed. 
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The  metamorphosis  of  the  Cirrhopods  is  very  curi- 
ous. The  young  are  hatched  from  an  egg,  and  re- 
semble the  larvae  of  Cyclops  and  other  ETttomoatrOr 
ca;  they  swim  freely  about,  have  two  long  antennae, 
three  pairs  of  jointed  legs  (the  hind  pair  of  which 
is  bifid),  a  bilobed,  jointed  tail,  and  eyes.  They 
soon  become  invested  with  a  coriaceous  bivalve  shell 
like  that  of  Gypris,  to  the  sides  of  which  the  animal 
fixes  itself  by  the  head ;  the  shelly  valves  then  make 
their  appearance  ;  the  antennae  and  eyes  disappear ; 
three  more  pairs  of  legs  are  developed,  and  the 
creature  finally  assumes  the  shape  iamiliar  to  our 
admiring  eyeai 

The  Cirrhopods  have  a  vnde  range  in  their  geo- 
graphical distribution,  being  found  in  all  seas ;  the 
particular  localities  in  which  they  occur  are  ex- 
tremely varied  Some  sessile  forms,  as  the  Balor 
nidoBy  live  attached  to  tidal  rocks,  stones  and  shells; 
some,  as  the  Acaata  of  Leach,  take  up  their  abode 
in  sponges,  and  the  Cdtophragmua  of  Sowerby  in 
coral;  others^  again,  are  found  imbedded  in  Ma- 
drepores and  FvMgicBf  as  the  genera  Pyrgoma,  Da- 
Toda,  Megatrema  and  Oreuaia,  while  the  Conopea 
of  Say  is  affixed  to  OorgonicB  and  homy  corals. 
Some  live  parasitic  in  the  skins  of  whales,  as  the 
Oetopi/ni8,  the  TubidTieUa,  and  the  Diaderrui; 
others,  as  the  Plaiylepaa  of  Gray,  and  the  Cor<h 
nvla  teeiudinomus,  Tiin.,  fix  themselves  upon  the 
backs  of  turtles ;  others  have  been  found  on  the 
bodies  of  sea-snakes;  one,  the  AsUrolepaa  l/Bvia 
of  Gray,  on  the  Vohita;  and  another,  the  Goto* 
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miia  denticuiata  of  Say,  on  the  Eling-crab.  Some 
of  the  pedunculated  genera  form  grooves  in  stones 
and  shells,  as  Gonchotrya  of  Gray,  and  Lithotrya 
of  Sowerby ;  others  are  found  attached  in  bunches 
to  floating  objects,  as  Lepas  a/natiferdy  Linn. ;  while 
others  again,  as  the  Alepas  parasita  of  Lesson,  are 
found  parasitic  on  MeduscB  and  A,  mn/n/vUa  of  Bang, 
on  the  spines  of  the  ddaria  or  Turban-Urchin. 
The  curious  genus,  Aldppe  of  Hancock,  is  truly  a 
burrowing  Cirrhopod,  perforating  the  substance  of 
shells^  and  entirely  concealing  itself  in  chambers  of 
its  own  formation,  which  are  lined  with  a  calcareous 
deposit ;  the  exact  mode  in  which  this  naked  ani- 
mal, totally  unprovided  with  shelly  plates,  forms  the 
excavations  in  which  it  lives,  has  not  yet  been  as- 
certained. 

V.  CLASS. — CiRRHOPODS  (Cirrhopoda). 

Animal  soft,  symmetrical,  covered  with  a  fleshy 
mantle,  and  fixed  in  a  multivalve  shell ;  body  re- 
versed, ending  in  a  tail  somewhat  jointed  and  furn- 
ished Mdth  long,  homy,  articulated  cirrhi  subservient 
to  respiration ;  mouth  with  mandibles  and  maxillse ; 
sexes  united.    In  the  young  state  swim  freely  about. 

L  OKDEIL — Fedukculatk-Cikbhofods  (Fedunculata). 

Body  supported  on  a  coriaceous,  hollow,  contrac- 
tile peduncle,  fixed  to  submarine  bodies,  and  usually 
protected  by  five  shelly  valves  disposed  in  two  la- 
teral plates,  with  a  medial  narrow  piece  behind. 
1.  Familt. — Ba/mades -proper  (Lepadid©).     Pe- 
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dimcle  elongated,  naked,  fleshy,  contractile ; 
body  compressed,  the  sides  protected  by  shelly 
plates  (2.1.  2).  (AiicUiiferidcB,  Gray.) 
2.  Family. — Rarniphidian-Barncidea  (Ramphidi- 
onidffi).  Peduncle  short,  hard,  wrinkled  or 
scaly ;  body  compressed,  protected  by  trian- 
gular shelly  plates.     {PollidpidoB,  Gray.) 

IL  ORDER — BuKBOWiNO-OiBBHOPODS  (Terebraatia). 

Body  naked,  attached  to  the  upper  wall  of  a  cham- 
ber, excavated  by  the  animal  in  some  foreign  sub- 
stance, and  communicating  with  the  water  by  an 
orifice. 

1.  Family.  —  Burrowing  -  Barnacles  (Alcippidse). 
Cirrhi  six,  composed  of  three  articulations, 
the  last  simple ;  branchiaa  setaceous,  attached 
to  the  external  surface  of  the  upper  lip. 

III.  ORDER — SsssiLB-CmRHOPODS  (Sessilia). 

Body  not  peduncled,  enclosed  in  a  cylindrical  or 
cone-shaped  tube  formed  of  one  or  more  shelly 
valves ;  aperture  closed  by  a  two-  or  four-valved 
operculum. 

1.  Family. — Coral-Barnades  (Pyrgomsktidad).   Shell 

composed  of  a  single  undivided  cone ;  aper- 
ture small ;  operculum  of  two  or  four  pieces ; 
base  calcareous,  cup-like  or  tubular.  Para- 
sitic on  madreporea 

2.  Family. — Acom-Shdls  (Balanidse).     Shell  com- 

posed of  six  or  eight  valves,  more  or  less 
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united ;  operculum  of  four  valves ;  base  cal- 
careous or  membranous.  Living  attached  to 
stones,  shells,  &c. 
3.  Family. — Whale-Ba/macles  (CoronuUdse).  Shell 
composed  of  six,  distinctly  separate,  porous 
valves ;  operculum  of  four  thin  valves  united 
to  the  margins  of  the  aperture  by  a  mem- 
brane ;  no  distinct  base.   Farastic  on  whales, 

&C. 


FISH-PARASITES. 


The  Epizoa  or  Fish-Parasites  are  either  Worm- 
like  or  Crab-like:  the  higher  forms,  or  Carcinoid 
type,  comprehending  the  "  Siphostomes"  of  Latreille, 
or  those  suctorial  Crustaceans  with  rudimentary 
legs,  sometimes  in  the  form  of  little  swimming- 
paddles,  and  sometimes  shaped  like  hooks,  to  en- 
able them  to  retain  their  hold  on  the  skins  of  fishes 
which  most  of  them  infest ;  the  lower  forms,  or 
Helminthoid  type,  partly  comprising  the  Polyootyla 
of  Blainville,  and  sometimes  included  with  the 
Parenchymatous  Parasites  of  Cuvier. 

The  shapes  these  singular  animals  assume  in  the 
various  genera  are  frequently  most  grotesque,  and 
seem  to  resemble  higher  organisms  in  an  embryonic 
state.  In  the  young  stage,  they  are  subject  to  seve- 
ral metamorphoses,  often  casting  their  skin  ;  in  this 
condition  they  swim  freely  about,  but  after  they  be- 


306  MANtJAL  OF  NATURAL  HISTORY. 

oome  fixed  as  parasites,  their  limbs  become  rudimen- 
tary, and  they  are  not  able  to  enjoy  individual  pro- 
gression, although  transported  along  with  animals 
upon  whose  juices  they  subsist.  The  females  of  the 
Carcinoid  genera  nearly  always  carry  their  eggs  in 
longcylindrical  tubes  or  ovarian  sacs,  which  arise  from 
the  last  thoracic  segment  on  each  side  of  the  body ; 
the  males  are  frequently  very  minute,  and  so  unlike 
those  of  the  other  sex,  as  to  resemble  totally  distinct 
species.  The  instruments  by  means  of  which  the 
Fish-Parasites  retain  their  hold  of  the  animals  they 
infest,  are  either  sharp  curved  hooks  or  prehensile 
sucking  disks ;  in  the  Helminthoid  families  the 
mouth  is  very  simple,  but  in  the  higher  Carcinoid 
forms  rudimentary  mandibles  are  seen,  together 
with  antennae  and  often  a  single  eye.  One  of  the 
most  curious  genera  is  the  Diplozoon,  well  named 
pcuradosDum,  an  animal  which  assumes  the  shape 
of  two  united  beings  forming  a  kind  of  Siamese- 
twins,  the  bond  of  communion  being  simply  a  nar- 
row band.  The  bodies  named  PedicMaricB  seen 
scattered  over  the  sur&ce,  and  around  the  mouth 
of  various  Echinoderms,  have  been  considered  by 
Monro,  Forbes^  Oken,  and  Sharpey  as  organs  of  the 
animals  on  which  they  are  found.  The  discovery 
by  one  of  the  authors  of  an  animal  resembling 
those  bodies  on  VoVwta  VespertUio  as  a  true  para- 
site on  the  skin,  seems,  however,  to  confirm  the 
views  of  Miiller,  Lamarck,  and  Cuvier,  in  regarding 
the  PediceUaruB  as  independent  parasitic  organ- 
isms. 
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VL  OLASS.— Fish-Pabasites  (Epizoa). 

Animal  parasitic  on  the  skin  or  in  the  gills  and 
mouths  of  fishes ;  mouth  tubular,  prolonged  in  the 
form  of  a  sucker,  armed  with  stjliform  mandibles; 
legs  natatory  or  rudimentary. 

I.  OEDER — Shield-headed  Fisn-PASAsrrES 
(Peltocephala). 
Head  cljrpeiform,  furnished  in  front  with  frontal 
laminse,  and  bearing  on  each  side  flattened  antennse 
formed  of  two  joints ;  thorax  jointed ;  abdomen 
ending  in  ciliated  fins ;  feet  four  pairs,  entirely  na- 
tatory. 

1.  Family. — Freah^water   Fiah-Paraaitea   (Argu- 

lidsa).  Dorsal  surface  of  thorax  without 
lamellar  appendages;  foot-jaws  of  second 
pair  replaced  by  large  suckers ;  legs  lamel- 
lar, horizontal,  and  ciliated ;  abdomen  with 
caudal  lameUae  on  the  under  surface. 

2.  Family. — Fiah-Paraaitea  proper    (Caligid»). 

Dorsal  surface  of  thorax  without  lamellar 
appendages ;  no  suckers  in  place  of  second 
pair  of  foot-jaws ;  1^  with  long  silky 
plumes ;  abdomen  endii]^  in  two  small  pos- 
terior laminae. 

3.  VAmLY.-^IIlytroid  Fiah'Pa/raaitea  (PandaridaB). 

Dorsal  sur&ce  of  thorax  with  lamellar  ap- 
pendages or  elytroids;  no  suckers  in  place 
of  second  pair  of  foot-jaws ;  legs  rarely  fur- 
nished with  silky  tufts ;  terminal  fins  lobu- 
lar and  foliaceous. 
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IL  ORDER — ^Thick-hbabed  Fibh-Pabastteb 
(Fachjoephak). 

Head  thick,  obtuse  in  front,  with  two  slender, 
cylindrical,  setaceous,  many-jomted  antennae  arising 
from  under  its  anterior  margin ;  legs  not  natatory ; 
thorax  jointed. 

1.  Family. — Tufted  Fish-Parasitee    (Ergasilidse). 

Head  large ;  body  pyriform,  abdomen  coni- 
cal, ringed,  ending  in  two  long  tufted  ap- 
pendages ;  anterior  foot  -jaws  in  form  of 
cylindric  appendages  ending  in  a  two-jointed 
hook,  posterior  foot-jaws  not  cheliform. 

2.  Famht. — Piv^T-bearing  Fish-ParoLsitea  (Diche- 

lestiidse).  Head  small ;  body  elongated ;  ab- 
domen rudimentary ;  legs  slightly  developed ; 
first  pair  of  foot-jaws  cylindrical,  ending  in  a 
curved  hook,  posterior  foot-jaws  sub-cheli- 
form. 

IIL  ORDER — Lebitean  Fish-Pabasftes  (Lemeida). 

Thorax  not  jointed ;  legs  always  rudimentary  ; 
foot-jaws  undeveloped. 

1.  Family. — Hook -jawed  Lemecms   (Chondracan- 

thidae).  Foot  jaws  in  form  of  strong  hooks  ; 
antennae  generally  distinct ;  thoracic  mem- 
bers of  mauy  pairs,  free,  rudimentary. 

2.  Family. — Brachial  -  Lemeana  (Lemeopodidae). 

Thorax  with  large,  brachiform  appendages 
united  at  the  ends ;  usually  with  antennae, 
and  at  least  two  pairs  of  curved  jaw-feet. 
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3.  Familt. — Lemeana-Proper  (LemsBidae).  Head 
fdmi&hed  with  horns;  antennsB  none;  a 
single  pair  of  curved  jaw-feet ;  no  brachi- 
form  appendages. 

IV.  ORDER— Worm-like  Fish-Parasites 
(Hehninthoidea). 

Body  worm-like,  skin  nsually  without  segments  ; 
legs  rudimentary  or  reduced  to  tubercles  or  hooks ; 
antennaB  none ;  foot-jaws  undeveloped. 

1.  Familt. — Tongys-Worms  (linguatulidae).  Body 

flattened,  tapering,  with  imbricate  segments ; 

mouth  with  several  suctorial  pits  containing 

as  many  recurved  hooka 
In  this  anomalous  fiaimly,  which  is  parasitic  in 
the  intestines  of  fishes,  the  animal,  according  to  the 
researches  of  Van  Beneden,  is  provided,  in  the  yoimg 
state,  with  two  pairs  of  jointed  hooks,  the  nervous 
system  shews  the  double- knotted  chord,  and  the 
ovaries  are  bulky  and  internal 

2.  Family. — DoviiU-Worma  (Diplozoonidse).    Body 

double,   each    half   resembling   the    other ; 
mouths  each  with  two  suckers;  hind  part 
of  each  half  furnished  with  four  membran- 
ous   expansions,  each  with  four  prehensile 
suckers. 
This  curious  form  of  Fish-parasite  is  found  on  the 
gills  of  the  Bream  and  other  fishes ;  the  stomach 
is  single,  but  each  half  of  the  body  contains  a  dis- 
tinct system  of  reproductive  organa 

3.  Family. — Eooh-taiUd  Worms  (Gyrodactylidse). 
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Hind  paxt  of  body  with  a  large  capsular  ex- 
pansion formed  by  a   thin  membrane,  the 
margin  of  which  is  sustained  by  two  large 
hooks  and  by  a  crown  of  simple  or  double 
moveable  spinous  claws. 
4  FAinLT.  —  Cotyloid  -  Worms     (Octobothriidae). 
Mouth  anterior  and  ventral,  usually  with  a 
tapering  drrhus  ;  fore  part  of  body  tapering, 
hind  part  dilated,  fiimished  above  or  on  the 
sides  with  six  or  more  prehensible  sucking 
disks  or  acetabula,  simple   or  armed  with 
hook& 
These  Epizoa  are  parasitic  on  the  gills  of  fishes ; 
the  genus  AspidocotyluSy  however,  inhabits  the  in- 
testines of  a  species  of  Cataphractua.    The  genus 
Hectocotylua  of  Cuvier  haa  been  ascertained  by  F.  0. 
Miiller  to  be  one  of  the  detached  arms  of  the  male 
Argonaut  containing  the  spermatic  organs.     (Vide 
H.  and  A.  Adams  "  Genera  of  Mollusca,'^  page  23.) 
6.  Familt. — Disk- Worms  (Capsalidae).  Mouth  with 
a  sucker  on  each  side ;  body  large,  fiat,  disk- 
like ;  lower  surfax^  with  a  large  cartilaginous 
pedunculated   sucker   of  adhesion  on  hind' 
part. 

6.  Family.  —  Plaited  -  Worms    (Afipidogaateridse). 

Body  convex  above,  fiat  beneath,  under  sur- 
fsuce  with  a  lamina  folded  on  itself,  the  plaits 
disposed  so  as  to  form  numerous  pits. 

7.  Family. — Pedicellate  '  Worms  (Pedicellaxiid©). 

Body  disk-like;  oral  orifice  in  centre  of 
lower  concave  surface,  surrounded  by  three 
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incurved  books;  dorsum  convex,  produced 
in  the  middle  into  a  long  straight  styliform 
proce6& 


ANNELIDS. 


The  Bed-blooded  Worms,  as  the  Annelids  are  fre- 
quently termed,  are  elongated  aTiimals  with  jointed 
bodies,  and  are  either  aquatic  or  terrestrial  in  their 
habits.  They  are  at  once  known  from  other  Classes 
of  the  AmvuZoaa  by  never  having  jointed  limbs, 
these  being  represented  by  simple  bristles.  There 
are  regular  tentacles  in  some  genera^  the  head  is 
usually  furnished  with  eyes,  and  the  mouth  is  often 
provided  with  jaws;  the  most  curious  character 
about  them,  however,  is  the  colour  of  their  blood, 
which  is  red,  an  unusual  circumstance  among  in- 
vertebrate animals. 

Among  the  Annelids  we  find  the  Tube-worms 
{Tubicola),  which  construct  for  themselves  cover- 
ings either  entirely  calcareous  and  fixed  to  the 
surface  of  stones,  as  the  SerpidcBy  or  formed  of 
agglutinated  fragments  jointed  together  by  an 
insoluble  cement,  as  the  TerebeUxB;  the  tufts 
of  gills  attached  to  the  front  part  of  the  bodies  of 
these  animals  when  fully  expanded  are  adorned  with 
brilliant  colours,  and  form  beautifiil  £ans  and  plumes 
protruding  from  the  mouth  of  the  shell;  some- 
times one  of  the  tentacles  of  the  head  is  formed 
into  a  curious  frinnel-shaped  operculmn,  which  pro- 
tects the  creature  fix)m  injury  when  it  has  with- 
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drawn  into  its  shell-like  habitation.  Some  of  the 
Wandering  Annelids,  as  the  Sea-Centipedes,  swim 
readily  along  the  Burface  of  the  water,  and  are 
vividly  phosphorescsent  during  the  night;  most  of 
them,  however,  live  in  damp  sands  along  the  coast. 
A  few  among  them  attain  to  considerable  dunen- 
sions,  specimens  of  Leodicea  gigcuntea  being  known 
twelve  feet  in  lengtL  The  sides  of  many  are  covered 
with  beautiful  iridescent  setae  arranged  in  tufts ; 
these  bristles  are  often  converted  into  barbs  and 
harpoons,  which,  however,  are  enclosed  in  homy 
sheaths,  into  which  these  sharp  weapons  of  defence 
can  be  retracted,  and  thus  avoid  injuring  their  pos- 
sessor;  these  are  well  seen  in  the  Aphrodite  his- 
pida.  Sometimes  the  bristles  are  placed  on  tubercles, 
and  sometimes  they  are  reduced  to  a  few  stiff  hairs, 
as  in  the  Earth-worm.  In  Nereis  proUfera  re- 
production occurs  by  means  of  spontaneous  division, 
the  hind  part  of  the  body  becoming  provided  with 
a  new  head,  and  the  fore  part  with  a  new  tail 

In  this  Class  is  found  the  invaluable  medicinal 
Leech  (Hirudo),  and  its  consimilar,  the  Horse- 
Leech  (Sangv/isuga).  The  species  of  Leeches  em- 
ployed as  medicinal  agents,  are  the  Hirudo  mediei- 
naZia  and  H.  ojfftdnalis,  which  are  principally  ob- 
tained from  the  South  of  France,  Sweden,  Poland, 
and  Hungary.  The  cupping  apparatus  consists  of 
the  sucker  surrounding  the  mouth  and  three  jaws 
with  serrated  edges  placed  in  a  triangle  which  act 
the  part  of  scarificators,  and  which  occasion  the 
tri-radiate  form  of  the  bite.     Of  such  value  is  this 
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capping  apparatus  of  nature  considered  by  the 
members  of  the  medical  profession,  that  upwards  of 
seven  millions  are  imported  into  Britain  every  year 
by  four  only  of  the  principal  dealera  The  Bra/nr- 
cheUAon  is  a  peculiar  kind  of  Leech,  which  is  para- 
sitic on  the  Electric-Torpedo  ;  and  another  kind  has 
been  found  attached  to  the  Turtle  of  the  Fadfia 
The  Pla/na/ria  appears  to  be  the  moUuscan  repre- 
sentative among  the  Annelids ;  and  the  remarkable 
genus  Herpa,  describediby  Guilding,  resembles  a  Pla- 
ncuria  which  respires  free  air,  being  found  on  decayed 
fronds  of  Palms  on  the  simmuts  of  high  moimtains. 
The  Oordvus  and  other  kindred  forms  appear  to  re- 
present the  Helminthoid  Orders  of  the  Radiate  type 
of  animals. 

VII.  CLASS.— Annelids  (Aimelida). 

Body  soft,  vermiform,  divided  into  segments  or 
transverse  rings  more  or  less  distinct ;  blood  colour- 
ed (usually  red) ;  respiration  performed  by  external 
or  internal  gills,  or  by  the  skin ;  organs  of  locomo- 
tion variable,  not  jointed. 

L  ^Z7'^-CZ;^5».— PoLYPOD-AmnsuDS  (Polypoda). 

Body  provided  with  distinct  feet-like  appendages 
with  setsB  at  their  ends,  and  with  various  dermoid 
appendages.    Marina 

L  ORDER — ^Fbes-Ajbtnelids  (Errantia). 
Body  extending  beyond  the  oral  aperture,  and 
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terminated  always  by  a  distinct  head  often  provided 
with  eyes  and  jaws.  Dermoid  appendages  usually 
disposed  over  the  entire  length  of  body ;  pediform 
tubercles  furnished  with  bristlea 

I.  tiUB'ORDER, — Antenkate-Annelids    (Antennata). 

Head  distinct,  with  antennaa  more  or  less  deve- 
loped ;  eyes ;  and  usually  a  proboscis  armed  with 
jaws. 

1.  Family. — SeorCentipedea  (Nereidae).  Mouth  with 

one  pair  of  jaws  ;  body  slender ;  gills  in  the 
form  of  small  laminae ;  feet  with  two  tuber- 
cles, two  bundles  of  bristles  and  a  drrhus 
above  and  below. 

2.  Family. — Eunices  (EumcidBd).  Mouth  with  three 

pairs  of  homy  jaws;  body  elongated;  gills  in 
the  form  of  tufls  ;  feet  with  two  cirrhi  and 
a  bundle  of  bristles. 

3.  Family. — -47yipAinome«(Amphinomid89).   Mouth 

without  jaws ;  body  broad,  depressed ;  gills 
crested  or  tufted,  on  each  ring  of  body  ;  feet 
with  two  bundles  of  bristles  and  two  cirrhi 

4.  Family. — Sea-Mice  (Aphroditidae).    Mouth  with- 

out jaws ;  body  broad,  depressed,  with  two 
ranges  of  broad,  membranous  scales;  gills 
tufted,  under  the  scales;  feet  with  cirrhi  and 
tufts  of  bristles. 

5.  Family. — Polynoes  (Polynoidae).      Mouth  with 

jaws ;  head  with  five  tentades  ;  body  simple, 
without  scales ;  feet  with  cirrhi  and  tufts  of 
bristles. 
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6.  Famtt.Y.  —  Campontias  (CampontiidfiB).      Body 

cylindrical,  of  few  joints;  pediform  appen- 
dages two,  large,  retractile,  without  cirrhi, 
furnished  with  setae ;  hook-like  organs  on  the 
first  segment  behind  the  head ;  penultimate 
ring  with  two  bundles  of  bristles;  last  seg- 
ment with  two  large  tubercles,  each  with  a 
circle  of  hooks. 
As  in  the  other  families  of  this  Order,  there 
are  distinct  eyes,  tentacles,  and  homy  jaws. 

7.  Family. — Pervpatiens  (Peripatidse).     Body  sub- 

cylindrical,  of  few  segments,  which  are  again 
annulate ;  no  distinct  giUs  nor  dermal  appen- 
dages; pediform  appendages  numerous,  with- 
out cirrhi  at  their  bases,  but  with  tufts  of 
bristles  at  their  ends. 
Like  the  other  members  of  this  Order,  there  are  dis- 
tinct antennsB,  and  a  proboscis  armed  with  two  jaw& 

n.   /ff  ?7^-0i?jDjl^5.  —  EXAirmJNATB-AlWELIDS 

(Ezantemiata). 

Head  not  very  distinct,  without  antennae,  eyes, 
or  jaws;  dermoid  appendages  none,  or  branchi- 
form ;  pediform  tubercles  often  reduced  to  setse. 

8.  Family. —  EoHk-Worma  (Lumbriddse).     Body 

elongate,  cylindrical,  without  dermoid  appen- 
dages, divided  by  transverse  fiirrows  into  a 
great  number  of  rings ;  rudimentary  e^^es  on 
the  head ;  mouth  simpla  live  in  perforations 
of  moist  eartL 

9.  Family.  —  Freahrwater  Worms  (Naidfle).     Body 

p2 
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elongated,  cylindrical,  rings  indistinct;  no 
dermal  appendages ;  a  few  setae  in  place  of 
feet ;  eyes  on  the  head;  mouth  simple.  Live 
in  perforatLons  of  mud,  in  fresh  water. 

10.  Family.  —  Shore  -  Worms     (TbaJasaematidgB). 

Body  soft,  elongated,  sub-cylindrical,  annu- 
late, obtuse  behind,  the  posterior  segments 
spinulose;  two  shining,  hooked  spines  be- 
neath the  neck*  Live  in  perforationB  of 
sand,  on  the  sea  shore. 

11.  Family.  —  Lob-Worma  (Arenicolid©).     Body 

with  branchial,  arbuscular  appendages  on  the 
middle  ;  s^ments  with  bundles  of  silky 
bristles ;  tentacles  none ;  head  simpla  Live 
in  the  sand. 

12.  FAMiLT.---jBm^Trorm«(ChBBtopterid»).  Body 

with  branchial  appendages  in  form  of  small 
laminae  in  a  single  series  on  upper  sides  of 
body ;  nine  pairs  of  feet-like  appendages,  and 
posteriorly  a  pair  of  long  silky  &sciculi 

13.  Family. — Aricians  (Ariciidse).    Body  slender, 

with  the  gills  in  the  form  of  broad  laminae  in 
a  series  on  each  side;  feet-like  appendages 
with  setae ;  no  posterior  silky  fBusciculL 

IL  ORDER. — SsDENTABY-AioiBLins  (Tubioola). 

Body  with  soft  appendages,  for  the  most  part  col- 
lected together  at  the  anterior  extremity ;  feet  usu- 
ally of  two  kinds,  without  dnhi ;  head  not  distinct ; 
without  eyes  or  antennae.  Living  in  attached  tube& 
1.  Family.  —  AmphUritea   (Amphitritidae).     Gills 
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pectinated,  on  the  fore  part  of  body ;  oral 
tentacles  numerons,  filiform ;  front  of  head 
with  golden  spines,  arranged  crown-like  or 
comb-lika 

2.  FAXlLY.—T&rebeUaa  (Terebellidae).    Gills  arbus- 

colar,  on  each  side  of  mouth ;  oral  tentacles 
numerous,  filiform.  Tube  composed  of  grains 
of  sand  and  firagments  of  shells. 

3.  Family. — SabeUaa  (Sabellidae).     Fore  part  of 

body  dilated,  the  sides  fiinged  with  set8B; 
gills  fim-like,  on  each  side  of  mouth ;  oral 
tentacles  pointed,  not  modified  to  serve  as  an 
operculum.  Tube  composed  of  grains  of  clay 
or  mud. 
4  Family.— ru66- Forma  (Serpulidae).  Fore  part  of 
body  dilated,  fiinged  with  setse;  gills  &n- 
like,  on  each  side  of  mouth;  oral  tentacles 
unequal,  one  variously  modified  to  serve  as 
an  operculum.    Tube  calcareous,  attached. 

II.  SUB-CLASS. — ^Apodal-Annelids  (Apoda). 

Body  without  bristles  or  feet-like  organs  for  loco- 
motion ;  head  not  distinct,  but  generally  provided 
with  eyes  and  jaws. 

L  ORDER — Suctobial-Annelids  (Suctoria). 

Body  soft,  articulation  obsolete  or  indistinct ;  head 
not  distinct,  but  furnished  with  eyes  and  jaws  ;  or- 
gans of  locomotion  in  form  of  a  sucker  at  one  or  both 
extremities  of  the  body. 
1.  Family. — True-Leeches  (Hirudinid»).    Body  ob- 
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long,  depressed^  without  appendages,  trans- 
yersely  wrinkled ;  a  prehensile  diak  at  each 
end  of  body;  month  with  homy  jaws.  Aqua- 
tic. 

2.  Family. — ^SimpiePorcwi^ic-ieecA^*  (Phyllinidae). 

Body  wide,  depressed,  wrinkled,  simple  above ; 
.   a  disk  at  the  hind  extremity  only;  mouth 
proboscidiform,  without  jaws.    Parasitia 

3.  Family. — BranchifertmsPa/rcidUc'Leeches  (Bran- 

cheUionidffi).  Body  depressed,  with  a  double 
series  of  branched  appendages  on  the  back; 
oral  sucker  distinct,  separated  fipom  the  body 
by  a  constriction ;  mouth  without  jaws ;  anal 
sucker  large  and  concave.  Parasitic  on  the 
Torpeda 

III.  SUB-CLASS, — NsHERTorD-AKNELins  (Nemertina). 

Body  soft,  mucous  ;  articulation  obsolete;  apodal ; 
head  indistinct ;  antennae  none ;  organ  of  locomotion 
an  expanded  ventral  disk,  or  not  defined. 

I.  ORDER. — MoLLUSGonvANKELms  (Dendroc(Bla)w 

Alimentary   tube    ramifying,    arbusculiform  ;   & 
single  oral  aperture  ;  anal  aperture  not  distinct 
1.  Family.  —  Aquatic -Molluscoida    (Planariidse). 

Body  depressed ;  oral  orifice  on  middle  of 

lower  part  of  body  and  proboscidiform  ;  eyes 

minute,  rudimentary.    Aquatic. 
2:  Family.  —  Terreatrial-MoUTiscoida    (Herpid©). 

Body  depressed,  soft,  attenuated  in  front; 

oral  aperture  minute,  at  the  extremity  of 
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the  body ;  eyes  sessile  on  the  neck ;  mucous 
glands  on  sides  of  body.    Terrestrial. 

II.  OBDER — HELMiNTHOiD-ANNELms  (Bhabdocoela). 

•  Alimentary  tube  simple,  cylindrical  or  conical ; 
oral  aperture  and  anus  variously  disposed. 

I.  SUB'ORDER. — Amfhistebeans  (Amphisterea). 

Neither  oral  nor  anal  aperture  terminal,  but  both 
either  superior  or  inferior. 

1.  Family.  —  TurheUas  (Vorticidae).     Body  gene- 

rally tapering,  covered  with  vibratile  cilia ; 
eyes  two  or  four. 

2.  Family.  —  LepU>planois    (Leptoplanidae).     Body 

depressed,  membranaceous;  intestinal  canal 
simple ;  eyes  one  or  many,  on  the  neck. 

n.  SUB-ORDER. — ^MoNOSTEBEANS  (Monosterea). 

Oral  or  anal  aperture  terminal. 

8.  Family. — Oordioms  (Gordiidae).  Oral  orifice  ter- 
minal, anal  inferior  ;  body  tapering,  filiform, 
elastic,  often  coiled  up  in  knots ;  caudal  ex- 
tremity bifid ;  eyes  none 

4.  Family.— Short-tailed  Worms  (Micruridae).    Oral 

orifice  terminal,  anal  inferior ;  body  tapeiing, 
filiform,  elastic ;  tail  simple  ;  eyes  six  or  more. 

5.  Family.  —  LoTig -mouthed  Worms  (Derostomati- 

dae).  Anal  orifice  terminal,  oral  inferior ;  body 
tapering ;  eyes  none.   (GhUojphoriTia,  Ehrenb.) 
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m.  SUB'0JRDEB.—AMPBJPOBism  (Amphiporina). 

Oral  and  anal  apertures  terminal,  at  opposite  ends 
of  the  body. 

6.  Family.  —  Oyratricea   (GyratriddsB).     No  dis- 

tinct genital  aperture ;  body  tapering ;  blind, 
or  with  numerous  eyes. 

7.  Family. — Nemertidee  (NemertidaB).     A  distinct 

anterior  genital  aperture ;  body  filiform,  soft, 
often  depressed;  blind,  or  with  a  simple 
series  of  frontal  eyes. 


SUB-KINGDOM  OF  RADIATE-ANIMALS. 

Constructed  on  a  widely  extended  principle  of 
nature,  namely,  radiation  firom  a  central  point,  the 
classes  of  this  Sub-kingdom  exhibit  extremely 
simple  forms  of  distinctive  animal  Ufa  In  the 
lower  grades,  the  growth  is  unlimited  and  plant- 
Uke,  and  the  digestive  cavity  possesses  only  a 
single  terminal  orifice,  surrounded  by  tentacles; 
in  the  higher  forms,  however,  the  alimentary  sys- 
tem is  more  complex,  and  the  anal  orifice  becomes 
separated  fi*om  the.  oral  Usually  the  nervous  sys- 
tem is  distmctly  present  in  the  form  of  a  ring  sur- 
rounding the  oesophagus,  which  gives  off  filaments 
in  a  radiate  manner  to  supply  the  different  parts  of 
the  body ;  the  senses  are  usually  but  feebly  deve- 
loped, little  more  than  touch  and  taste  having  been 
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bestowed  upon  the  members  of  this  Sub-kingdom; 
their  powers  of  locomotion  are  also  limited^  and 
their  muscles  weak  and  rudimentary.  In  the  higher 
forms  the  digestive  organs  are  well  developed;  the 
circulation  is  carried  on  in  distinct  blood-vessels, 
although  the  heart  is  wanting;  and  the  mode  of 
reproduction  is  by  fertile  ova^  but  without  the  mu- 
tual co-operation  of  the  sexe& 

Foremost  in  the  rank  of  animals  constructed  on 
the  radiate  type,  stand  the  hard  and  rough-skumed 
Echinoderms,  locomotive  stomachs,  groping  their 
way,  mouth,  downwards,  along  the  bottom  of  the 
sea,  true  "  scav^igers  of  the  deep ;""  singular  beings, 
varying  extremely  in  their  outward  form ;  sometimes 
soft  and  languid  like  the  worm-Uke  Holothvma  and 
the  mud-boring  8ipv/ncul/ii8  ;  sometimes  with  fixed 
calcareous  stems,  and  jointed  tentacle-like  rays,  as  in 
the  zoophytic  Encrinite,  or  detached  and  free  with 
compound  plumose  arms,  like  the  elegant  Antedon; 
or  sometimes  snake-rayed,  like  the  Ophiv/rus  ;  mem* 
branaoeous,  like  the  Pahrdpes  ;  flattened  and  shield* 
shaped,  like  the  Glypeaeter  ;  ovoid,  like  the  Spatan- 
gu8  ;  or  spinose  and  globular,  like  the  Echinus  and 
the  OidaHa. 

Here  also  we  place  the  AcalephcBy  elegant  pellucid 
beings,  symmetrical  and  of  delicate  organization, 
and  yet  the  sport  of  oceanic  waves ;  whose  skin, 
though  not  of  leathery  toughness  or  bony  consist- 
ence, yet  possesses  the  remarkable  power  of  para- 
lyzmg  their  prey,  and  producing  a  stinging  sen- 
sation when  handled.      Like  the  Star-fishes  and 

p  5 
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the  Sea-Urchins,  these  likewise  exhibit  various  forms 
— departures  from  the  usual  stellate  type.  Thus  we 
have  the  globular  Beroe  rolling  along  the  surface  of 
the  sea ;  the  crested  Phyaalia,  with  its  hydrostatic 
float;  the  disk-like  Cuvieria ;  the Rhizostorrui  and 
Medusa  with  their  umbrelliform  bodies  and  tenta- 
cular filaments ;  the  Veldla  with  its  little  lateen 
sail ;  and  the  Cestwrriy  like  a  long  translucent  riband. 

Next  come  the  Rotifers,  spinning  through  the 
stagnant  waters  by  means  of  ciliated  wheel-like 
organs,  which  appear  to  have  a  revolving  motion, 
— singular  but  minute  animals,  whose  bodies  are 
enclosed  in  clear  pellucid  shells,  and  whose  giz- 
zards are  armed  with  powerful  teeth  for  crush- 
ing their  food,  and  which,  moreover,  possess  the 
extraordinary  property  of  being  restored  to  life 
and  activity  after  they  have  been  completely  dried 
up  and  converted  into  dusi  Belonging  also  to 
that  division  in  which  the  oral  and  anal  apertures 
are  distinct,  we  find  the  phytoid  Polyzoa,  animals 
so  like  the  Polypi/era  as  formerly  to  have  been  con- 
founded with  them.  As  in  the  true  Polj^  their 
mouth  is  surrounded  with  tentacles,  but  the  diges- 
tive apparatus,  instead  of  being  confined  to  a  simple 
stomach  with  an  oral  orifice,  is  produced  into  an  ali- 
mentary canal  furnished  with  a  distinct  excretory 
aperture ;  the  tentacles,  moreover,  are  not  simple  as 
in  the  PoLypifera,  but  are  fringed  with  vibratile 
cilia,  which  produce  rapid  and  powerfiil  currents  to 
direct  the  food  towards  the  opening  of  the  mouth. 

The  class  of  Ccdel/ndntka,  or  Cavitary-Parasites, 
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recedes  more,  perhaps,  from  the  radiate  type  than 
any  of  the  others,  the  creatures  comprising  it  hav- 
ing long,  flexible,  worm-Uke  bodies,  but  whose  nerv- 
ous system  is  composed  of  a  collar  surrounding  the 
gullet,  from  which  filaments  are  distributed  to 
various  parts  of  the  body,  and  where  the  radiate 
character  is  still  preserved  in  the  organs  that  sur- 
round the  mouth. 

Belonging  to  those  organisms  of  a  humbler  type 
of  structure,  but  still  created  on  the  grand  radiated 
model,  we  observe  the  Polypifera,  in  which  we  find 
the  organs  of  the  senses  gradually  disappearing, 
and  the  individual  becoming  reduced  to  a  mere 
stomach,  either  fixed  or  endowed  with  locomotion, 
and  furnished  with  organs,  by  means  of  which  it 
procures  itself  food,  for  in  these  flower-like  living 
stomachs  no  digestive  canal  is  appended,  and  there 
is  no  distinct  excretory  orifice  ;  the  growth,  more- 
over, is  indefinite  and  plant-like,  taking  place  by 
gradual  deposits  on  the  outside,  by  means  of  a  num- 
ber of  polyps,  which  we  may  compare  to  buds.  In 
the  class  of  Parenchymatous-Parasites  or  Sterein 
mintha,  we  again  observe  a  departure  from  the 
typical  form  of  this  Sub-kingdom,  in  creatures  of 
low  organization  with  a  single  oral  aperture  leading 
to  a  simple  stomachal  cavity,  and  destined  to  sub- 
sist on  substances  ak'eady  elaborated  by  the  animals 
upon  which  they  are  parasitia 

IV. — Sub-Kingdom — Radiate-Animals  (Radiata.) 
Nervous   system  without  ganglia,   composed  of 
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simple  filaments  disposed  in  a  circular  form  round 
the  buccal  orifice ;  organs  of  body  arranged  in  a 
radiate  manner  round  the  digestive  cavity ;  not 
amorphous  or  bilateral ;  organs  of  digestion  a  simple 
sac  or  short  alimentary  canaL  Animal  mostly 
aquatic,  breathing  by  gills,  usually  free. 


ECHINODEEMS. 

Echinoderms  constitute  an  exceedingly  natural 
and  well-defined  group  of  Radiate  Animals,  of 
which  Sub-kingdom  they  form  the  first  and  most 
highly  organized  dass.  They  derive  their  name 
from  the  spiny  covering  with  which  many  of  them 
are  invested,  whence  also  the  popular  designation 
of  the  typical  order,  "  Sea-Urchins.''  Others  again, 
from  a  fended  resemblance  between  their  rayed 
outline,  and  the  popular  idea  of  the  true  figure 
of  the  celestial  bodies,  are  generally  known  as 
"Star-Fishes,"  and  "Sea-Stars.''  They  are  all 
aquatic,  without  exception  marine,  and  include 
among  their  number  some  of  the  loveliest  in- 
habitants of  the  deep,  the  more  stellate  forms, 
especially,  appearing  to  the  imagination  as  re- 
flected images  of  the  starry  heavens. 

Being  very  generally  distributed,  they  will  fre- 
quently arrest  the  attention  of  the  observant  tra- 
veller in  the  progress  of  his  researches  along  the 
sear-coast  and  the  neighbouring  waters.  Buried  in 
sand  he  will  occasionally  find  Brittl^tars  (Ophio- 
lepiSy  Ophiopholis,  Ophiothrix),  and  in  rock-pook 
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yoong  specimens  of  many  of  the  Aateriidce,  as  Ae- 
terias,  Henrida,  &c.,  or  full  grown  Starlets  {Aster- 
ma).  There  also,  or  on  rocks,  he  will  frequently 
discover  various  members  of  the  fisunily  Echinida; 
and  if  he  happens  to  visit  Madeira^  a  species  of  Ophir- 
(UoBter,  mentioned  by  Lowe,  may  be  sought  for. 
A  greater  variety  will,  however,  reward  an  examin- 
ation beyond  low-water  mark,  for  which  purpose  a 
dredge  is  requisite.  Here,  if  the  bottom  be  sandy, 
he  will  bring  up  examples  of  many  of  the  Ophi- 
v/ridoB,  and  in  the  bay  of  Panama  he  may  include 
among  his  captures  the  genus  Oymnasteria.  From 
rocky  bottoms  with  deep  water  in  our  own  seas 
the  Spiny-Crossfish  sometimes  appears ;  on  fisher- 
men^s  lines  he  will  often  see  the  Common-Crossfish 
busily  engaged  in  devouring  the  bait;  and  after  the 
same  fashion  other  Echinoderms,  as  Porcmia  and 
Pentada  may  be  procured.  On  examining  the  leaves 
of  Fuci  brought  up  in»  dredging,  he  may  perchajice 
be  rewarded  by  the  appearance  of  a  graceful  Feather- 
Star  {Anted(m)J^OTe  frequently  by  a  showy  Sun-Star 
(Solaeier),  and  on  the  stems  of  Laminaria  a  small 
Holothurian  genus,  (PsolMms)^  may  be  found.  At 
various  depths,  from  two  or  three  fieithoms  as  fiax  as 
twenty  or  thirty  fisithoms,  at  different  times  will  occur 
Sand-Stars,  Cushion-Stars  {Porcmiay  Hippasteria), 
Bird's-foot  Sea-Stars  (Paimipe«),  Egg-Urchins  {Echi- 
nu8y  EchvnoTnetra,  &a),  Pea-Urchins  (Echinocyor 
mus)  Heart-Urchins  {Echmocardium),  also  Cflypeas- 
teVy  8pcUangu8y  and  many  others.  Huge,  unwieldy, 
but  curiously  constituted  Holothwrios  may  present 
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themselves,  or  worm-looking  SipimculidcB,  some- 
times, Cuckoo-like,  occupying  habitations  not  of 
their  own  construction.  The  collector  may  very 
possibly  be  foiled  in  his  most  determined  attempts 
to  preserve  intact  some  obstinately-fragile  Luidia, 
which  not  only  refuses  to  be  captured  entire,  but, 
according  to  Forbes,  adds  insult  to  disappointment, 
by  vexatibusly  winking  at  its  baffled  tormentor. 
In  deeper  water  in  northern  seas  a  stray  Gorgon's- 
Head  (Astrophyton)^  with  its  strangely  twisted  arms, 
may  remind  its  captor  of  Medusa,  with  her  tangled 
locks;  a  rare  Cake-Urchin  (Echinarachnius)  may 
enrich  his  collection;  or,  if  off  the  Zetland  Islands, 
a  fine,  showy  "Piper"  (GidarU),  with  its  long, 
cylindrical  spines,  like  the  drones  of  a  bag-pipe, 
may  amply  reward  a  day  of  toil  In  tropical 
seas  specimens  of  pedunculated  Pin/nigTada  (Pen- 
tacri/ai)  should  be  diligently  sought  for,  and,  if  ob- 
tained, will  prove  valuable  acquisitions,  both  from 
their  great  rarity,  and  from  the  knowledge  afforded 
by  their  structure  of  extinct,  allied  genera.  Much 
may  be  done  in  collecting  members  of  this  class  in 
eastern  and  southern  regions,  as  China,  Japan,  and 
Australasia,  many  also  inhabit  the  shores  of  the 
great  Pacific  Ocean,  the  seas  around  the  Cape  of 
Good  Hope,  the  Bed  Sea,  and  the  Mediterranean. 
The  stomachs  of  fish,  especially  of  such  as  are  in 
the  habit  of  preying  upon  these  animals,  should, 
when  practicable,  be  carefully  examined,  as  not  only 
have  rare  examples  been  frequently  so  obtained,  but 
by   the   same  means  new  species  have  at  times 
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been  revealed  to  science.  A  curious  form  (Rhopalo- 
dina)  has  been  lately  described  by  Dr.  Gray,  which 
presents  many  striking  affinities  both  with  the  Ho- 
lothurice,  and  with  the  Vermigrada ;  judging  from 
the  published  description  that  the  former  predo- 
minate, we  have  placed  it  provisionally  among 
the  Cirrho'Verrrdgrada. 

From  the  numerous  fossil  remains  of  animals  of 
this  Class,  they  appear  to  have  been  very  abundant 
during  former  eraa  They  occur  in  Palaeozoic  rocks, 
also  in  various  parts  of  the  Oolitic  and  Cretaceous 
systems,  and  in  many  tertiary  formations.  Among 
the  most  singular  are  the  Encrinites,  or  '^stalked 
Pi/nnigrada,"  now  nearly  extinct  Their  remains  are 
popularly  known  as  "  Lily-stars,''  and  fragments  of 
the  stalks  or  peduncles,  from  occurring  plentifully 
in  Holy-Island,  were  by  our  pious  ancestors  named 
"  St.  Cuthbert's  beads,"  according  to  the  tradition, 
that 

"  On  a  rock  by  LmdiBfame, 
St.  Ckithbert  sits,  and  toils  to  frame 
The  sea-bom  beada  that  bear  his  name.'' 

Accordingly,  in  the  middle  ages  they  were  strung 
and  used  as  rosaries,  being  in  Oermany,  also,  known 
as  "bead-stones,"  or  "  St.  Bom&ce's  pennies." 

Among  the  Malays  and  Chinese  some  Holothu- 
rian  species  are  used  as  food  xmder  the  name  of 
"  Trepang ;"  and  in  Europe  the  Common  Sea-urchin 
(Echinus  esculentua)  is,  as  its  specific  name  implies, 
frequently  accounted  edible.  In  some  parts  of  the 
Mediterranean,  especially  among  the  islands  of  the 
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Gredan  Archipelago,  another  species  (E.  lividus) 
is  also  occasionally  eaten  by  goatherds  and  fisher- 
men. 

In  the  following  arrangement  the  orders  are  those 
of  Professor  K  Forbes  ;  the  families  are  firom  vari- 
ous sources,  those  of  the  Girrhigrada  being  in  ac- 
cordance with  Dr.  Gray's  monograph. 

I.  CLASS.— ECHINODERMS  (Echinodermata). 

Animal  mostly  free ;  body  in  the  typical  orders 
radiate,  with  a  quinary  division  of  segments,  in  the 
rest  moUuscoid  or  annuloid ;  usually  covered  with 
a  coriaceous  skin,  strengthened  in  some  by  calca- 
reous plates  or  spines.  Progression  by  means  of 
cirrhi  or  suckers,  or,  in  some,  by  contraction  and 
extension  of  the  body. 

I.  ORDER — ^Worm-like  Echikoderms  (Vermigrada). 

Body  amiuloid ;  cirrhi  obsolete,  or  only  as  bristles ; 
motion  effected  by  contraction  and  extension  of  the 
body ;  mouth  seldom  surrounded  with  tentacles. 

1.  Family. — Spoon^Worms  (ThaLaflsemidaa).    Body 

oval  or  oblong ;  proboscis  with  a  long,  fleshy 
appendage ;  vent  at  posterior  extremity ; 
tentacles  none. 

2.  Familt. — ForJ(yn^8edW(yr7n8(Borme]\ndBd).Body 

oval;  proboscis  very  protractile,  forked  at 
the  extremity ;  vent  at  posterior  extremity  ; 
tentacles  none. 

3.  FAmLY,— Tailed "  Worms  (Priapulida).      Body 


MANUAL  OF  NATURAL  HISTOBY.  329 

cylindrical,  truncate  posteriorly ;  proboscis 
sub-conical,  retractile ;  caudal  appendage 
long,  pyramidal,  filiform,  with  the  vent  at 
its  extremity ;  tentacles  none. 
4.  Faiolt. — Syphon-Worms  (Sipunculidfle).  Body 
cylindrical,  elongate ;  skin  rugose  ;  proboscis 
retractile ;  vent  at  base  of  proboscis,  sur- 
rounded by  a  circle  of  tentadea 

XL  ORDER. — Sluo-likb  Echinodebms 
(Oirrho-Yeimigrada). 

Body  molluscoid ;  quinary  division  obscure  ;  mo- 
tion effected  by  rows  or  groups  of  cirrhi,  assisted  by 
contraction  and  extension  of  body ;  mouth  and  anus 
at  opposite  extremities  of  body ;  mouth  surrounded 
by  tentacles. 

I.  SUB'OBDEB.—AvoDAir-KoucymuBUJSfs  (Apoda). 

Suckers  undeveloped,  or  absent  ? 

1.  Family.  —  V&nmform,  -  Holothuriana    (Synap- 

tidsB.)  Body  cylindrical,  vermiform,  contrac- 
tile, covered  with  numerous  minute  papillsa ; 
mouth  surrounded  by  tentacles,  which  are 
usually  digitate  or  pinnatifid 

2.  Fajoly. — SeorOourds   (Rhopalodinidae).      Body 

elongate,  rigid,  brittle,  covered  with  im- 
bedded calcareous  plates ;  anterior  extremity 
cylindrical,  tubular,  posterior  dilated  sud- 
denly, ovate,  somewhat  compressed,  with  a 
slight  keel  on  each  of  the  two  edges ;  pos- 
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terior  half  of  dilated  portion  furnished  with 
ten  ambulacra. 

II.  SUB'OEI)EIi.—PEDXT^KojAymxjBiAXB  (Pedata.) 

Body  furnished  with  suckers  variously  arranged 

3.  Family. — Seor-Cactueea  (Thyonidse).     Body  p3rri- 

fonn  when  at  rest,  cylindrical  when  extended, 
contractile ;  covered  all  round  with  numerous 
papillose  suckers ;  tentacles  ten,  branching. 

4.  Famly. — Sea-Melons  (Pentactidae).    Body  more 

or  less  angular  or  cylindrical;  suckers  ar- 
ranged in  five  longitudinal  rows;  tentacles 
pinnate  or  ramose. 

5.  Family. — Holothurians-proper  (Holothuriidae). 

Body  cylindrical  or  flattened  horizontally, 
cartilaginous  or  gelatinous ;  mouth  somewhat 
inferior;  suckers  principally  over  inferior 
surface,  irregularly  scattered,  a  few  on  the 
dorsal  surface ;  tentacles  mostly  twenty, 
short,  peltate. 

6.  Family. — Trepcmga  (TrepangidaB).    Body  cylin- 

drical or  sub-cylindrical,  sofl,  gelatinous, 
with  numerous  papillae  on  back  ;  mouth  an- 
terior ;  suckers  placed  on  inferior  surfistce ; 
tentacles  6 — 8  ?  peltate. 

7.  Family. — Scaly-Holothurians  (Cuvieriidse).  Body 

convex  superiorly,  sometimes  with  bony 
plates;  inferior  sur&ce  soft,  flat,  with  nu- 
merous suckers;  oral  opening  tentacular, 
stellate. 

8.  Family. — SeorCucumhers   (Psolidae).     Body  ir- 
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regular,  molluscoid ;  suckers  mostly  in  three 
rows,  on  a  circumscribed  disk  on  inferior  sur- 
&ce ;  animal  when  moving  turns  up  the  two 
extremities. 

III.  ORDER — ^Tkue-Echinodkbms  (Cirrho-Spmigrada). 

Body  covered  with  closely-jointed,  calcareous 
plates,  mostly  armed  with  spines ;  lobes  obscure ; 
arms  none ;  progression  by  joint  action  of  suckers 
and  spine& 

I.  SUB'ORDER. — ^Ajoloftgians  (Aiolopygia). 

Yent  eccentric,  sometimes  marginal 

1.  Family. — Heart-Urchins  (Spatangidae).      Body 

irregular,  cordate  or  ovate ;  some  with  long 
slender  spines ;  mouth  transverse,  sub-cen- 
tral or  lateral,  surrounded  in  some  by  ten- 
tacles; vent  terminal;  ambulacra  not  con- 
tinuous ;  teeth  none ;  ovaries  four. 

2.  Family. — Helmet-Urchma  ((Jaleritidae).     Body 

conoid  or  sub-oval,  base  flattened;  mouth 
inferior,  usually  central ;  vent  marginal ;  am- 
bulacra extend  from  middle  of  back  to  mouth, 
sometimes  interrupted  at  the  margin ;  jaws 
rudimentary. 

3.  Family. — Skield-Urchina  (Scutellid®).      Body 

mostly  fiat  and  depressed,  seldom  convex, 
margin  orbicular  or  oval,  sometimes  rayed  or 
pierced  with  holes ;  mouth  inferior,  central ; 
vent  sub-central  or  marginal;  ambulacra 
petaloid,  forming  arched  series  on  the  middle 
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of  the  back,  not  continuous ;  jaws  compli- 
cated ;  ovaries  five. 

IL  SUB-OUDFR—AsBOFYQiASs  (Akropygia). 

Mouth  inferior,  central ;  vent  superior,  apical 
4.  Family. — ^S'eo- ?7rcAmfi(EchinidBe).  Body  globose, 
sometimes  depressed;   ambulacra  five,  con- 
tinuous firom   mouth  to  apex;  spiniferous 
tubercles  simple,  rounded;  spines  generally 
numerous,  mostly  equal  sized ;  ovaries  five ; 
dental  apparatus  complex. 
6.  Family,— Turban- Urchi/na  (C5darid»).     Body 
oblato- spheroidal ;    ambulacra     continuous , 
from  mouth  to  vent;   spiniferous  tubercles 
perforate;   spines  often  of  different  kinds, 
usually  long,   unequal,   seldom  numerous; 
teeth  complicated ;  ovaries  five. 

lY.  ORDER.— True-Starfishes  (Cirrhigrada) 

Form  stellate  or  angular ;  body  covered  with  a 
tough,  leathery  integument,  more  or  less  strength- 
ened with  a  net-work  of  calcareous  plates,  and  in 
most  with  strong  spines ;  mouth  central,  inferior, 
firom  which  radiate  to  the  extremities  of  the  arms 
grooves  (ambulacra)  containing  extensile  suckers. 

I.  SUB'OBDEE.—DiffrAcniAS'^ABFisaES  piatachiata). 

Ambulacral  grooves  with  two  rows  of  suckers. 
1.  Family. — MembraTuma  SeorSta/ra  (Asterinidse). 
Body  discoidal  or  pyramidal,  mostly  pent- 
agonal, sharp  edged ;  skeleton  formed  of  com- 
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pressed,  imbricate  plates ;  dorsal  wart  single, 
rarely  doubla 

2.  Family.  —  Porous  Sea-Stoura    (Pentacerotidae). 

Body  mostly  pentagonal  or  sub-orbicular,  in 
some  diseoidal,  supported  by  roundish  or 
elongated  pieces,  covered  with  a  smooth  or 
gtanular  skin,  pierced  with  minute  pores 
between  the  tubercles ;  rays  mostly  short, 
but  in  some  elongated 

3.  Family.  —  Tuberordar  Sea-Stara  (Astropectini- 

dse).  Stellate  or  multi-radiate ;  back  flattish, 
netted  with  numerous  tubercles,  crowned 
with  radiating  spines  at  the  tip,  named 
PcucUli  ;  arms  mostly  more  or  less  rounded. 

IL  /SCr^-O^D-^i?— Tbtrastachian-Starpishbs 
(Tetrastachiata). 

Ambulacral  grooves  with  four  rows  of  suckers 
4  Family. — Sea-Stara  proper  (Asteriidse).      Rays 
generally    five,  usually  rounded,  elongate, 
sometimes  spiny ;  dorsal  wart  simple. 

V.  ORDER — Spinoub  Staefishes  (Spinigrada). 

No  branchial  membranes ;   body  covered   with 

calcareous  scales  or  plates ;  form  regularly  radiate ; 

true  arms,  clothed  with  spines  by  which  motion  is 

effected. 

1.  ¥AMiLY,'-'BrittUSta/ra  (Ophiuridse)  Body  orbi- 
cular, depressed,  covered  with  spines  or  scales ; 
arms  mostly  five,  simple,  with  cross  series  of 
spines  on  the  sides ;  mouth  inferior,  central. 
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2.  Family. — Oorgorir-Heade  (EiuyalidflB).  Body  or- 
bicular, depressed,  covered  with  a  leathery 
skin,  strengthened  behind  by  five  pairs  of 
radiating  ribs ;  arms  compressed,  rounded  or 
square,  with  a  series  of  pores  on  each  side, 
and  usually  repeatedly  branching;  mouth 
inferior,  central 

YI.  ORDER — PmNATE-ABMED  Starfisheb 
(Piniiigrada). 

Bays  furnished  with  pinnae,  having  the  skin  deve- 
loped on  their  sides,  so  as  to  be  the  principal  organs 
of  progression  through  the  water ;  generative  sys- 
tem spread  over  tegumentary  covering  of  body  and 
arms ;  firee,  or  attached  to  foreign  bodies  by  a  peduncle. 

I.  5Crj?-0^2)^i?.— Freb-Crinoidkans  (liberida). 

Either  permanently  unattached  or  become  so  in 
their  mature  state  ;  some  furnished  with  a  tapering 
column,  enabling  the  animal  to  attach  or  detach 
itself  at  will. 

1.  Family.  —  Feaiher-Sta/rs  (Antedonidae).     Rays 

five,  subdivided  and  pinnate,  resembling  fea- 
thers ;  free  when  adult,  young  fixed  and 
stalked     (Comatulay  Lam.) 

II.  SUB-0EDEE,—FiJSD-CBXSOTDmx8  (Oionacineta). 

Fixed  to  extraneous  objects,  usually  by  a  jointed, 
flexible  column  attached  to  the  dorsal  surfaca 

2.  Family. — PedwacvlaUd  Lily-stars  (Pentacrini- 

tidse).  Rays  with  numerous  jointed  lateral 
appendages ;  peduncle  five-sided,  jointed,  with 
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several  whorls  of  secondary  simple  rays,  which 
are  destitute  of  lateral  appendagea 
Of  this  family,  so  abundant  in  former  ages,  the 
only  existing  representatives  are  one  or  two  little 
known  tropical  speciea 

3.  Family. — Sessile  LUy-stars  (ELolopoiidsei),    Body 
short,  thick;  rays  dichotomous,  convex  ex- 
ternally, grooved  along  the  inside,  with  nu- 
merous compressed  conical  armlets ;  oral  and 
-  anal  opening  in  common  (?)  *  ;  sessile  or  nearly 
so,  and  permanently  fixed. 
The  only  known  recent  example  of  this  family 
is  the  curious  genus  Holopua  of  D'Orbigny 


SEA-NETTLES. 


In  the  warmer  regions  of  the  globe,  the  surface  of 
the  ocean  teems  with  transparent,  fragile  beings  of 
delicate  organization,  sometimes  of  considerable  di- 
mensions, and  possessed  of  a  peculiar  stinging  power, 
but  oftener  of  minute  size,  and  only  rendered  ob- 
vious by  their  phosphorescent  properties  These  are 
the  Sea-Nettles  (AccUephce),  or  as  they  are  frequently 
termed,  " Sea^Blubbers"  and  "Jelly-fishes.'' 

They  are  distributed  into  groups  according  to 
their  organs  of  progression  through  the  water.  In 
thePulmonigrade  forms  the  animals  resemble  mush- 
rooms, sometimes  with  roots  depending  from  tlieir 

•  D'Orbigny. 
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lower  sur&oe,  and  often  with  the  margin  of  their 
disk  simply  fringed.  The  larger  kinds,  as  Medvsa 
and  OyddppCf  are  often  seen  languidly  floating  in 
calm  weather  in  our  harbours,  making  their  way 
slowly  by  the  regular  expansion  and  contraction  of 
their  umbrellarlike  bodiea  In  the  Ciliograde  kinds» 
as  may  be  observed  in  the  globular  BeroBy  the  organs 
of  progression  are  in  the  form  of  long  filaments^ 
which  enable  their  possessors  to  roll  along  through 
the  water  in  a  very  rapid  manner,  often  appearing, 
as  they  turn  about,  perfectly  iridescent.  One  of  them, 
of  singular  transverse  flattened  form,  the  "  Qirdle  of 
Venus "  (Gestijum  Veneris),  appears  like  a  luminous 
snake,  as  its  long  riband-shaped  body,  vividly  phos- 
phorescent, and  often  five  or  six  feet  in  length,  passes 
along  the  sur&ce  of  the  water  during  a  tranquil  night 
Among  the  Physograde  families,  we  find  the  well- 
known  Portuguese-man-of-war  {PhyaaUa  pdagicci)^ 
those  purple-crested  vesicles  seen  by  the  voyager 
floating  so  buoyantly  in  fleets  upon  the  bosom  of  the 
tropical  seas.  In  the  Cirrhigrade  division  we  meet 
with  another  delicate  sailor  in  the  form  of  the  For- 
pita,  with  its  purple  tentacles  and  circular  disk-like 
skeleton ;  here  likewise  we  find  VdeUa,  also  with  a 
cartilaginous  support  and  of  a  lovely  blue  colour,  but 
with  an  oblique  vertical  plate  on  the  horizontal  sur- 
£a.ce,  which  acts  like  a  little  lateen  saiL  In  the 
Diphydous  Order  are  placed  those  curious  double  ge- 
latinous a.nimalR  the  Salpce,  which  resemble  two  little 
glassy  bells,  one  fixed  to  the  inside  of  the  other ; 
these  perfectly  transparent  creatures  are  also  pelagic. 
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and  swim  through  the  water  with  tolerable  velocity, 
propelled  by  the^  alternate  contractions  of  the  bell- 
shaped  halves  of  their  bodies. 

The  Sea-Nettles  are  predaceons  in  their  habits, 
and,  notwithstanding  the  extremely  delicate  nature 
of  their  organization,  are  enabled  frequently  to  seize 
and  devour  animals  of  much  greater  power  by  means 
of  their  long  stinging  tentacles,  which  enlace  their 
victims,  and  at  the  same  time  benumb  them. 

II.  CLASS.— SEA-NETTLES  (Acaleph©). 

Animals  soft,  aquatic,  free,  gelatinous,  emitting  an 
acrid  secretion ;  mouth  and  anus  distinct  Swim  by 
contractions  of  the  mantle,  or  by  air-bladders. 

I.  ORDER — Fhtsoorade  Sba-Neitles  (Physogradis). 

Body  symmetrical,  bilateral,  fleshy,  contractile, 
provided  with  an  aeriferous  saa 

1.  Familt. — Portuguese  M&th-of^umr  (Physaliidse). 

Vesicle  large,  irregular,  without  stalk  or  am- 
pullfiB  ;  with  terminal  suckers  and  drrhi. 

2.  Family. — Bubbl&iearers  (Physophoridfle).  Vesicle 

small,  regular,  on  a  stalk,  with  lateral  am- 
puUse  and  terminal  suckers. 

3.  Family. — ScaZe^yearera  (RhodophysidsB).     Loco- 

motive organs  in  the  form  of  smooth  scales, 
disposed  in  transverse  series. 

11.  ORDER — PuLMONiQSADB  Sba-Nettles 
(Pulmonigradffi). 

Bddy  entirely  gelatinous,  circular,  without  any 
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solid  asjs ;  margin  with  cirrhi  or  folicaceous  appen- 
dages pendent  from  the  lower  surfisuje. 

1.  Famlt. — Simple  Jdly-fishes  (Eudorid»).     Sim- 

ple, without  true  tentades,  peduncles,  or  arms. 

2.  Family. —  Tentcuyula/r  JeUy-fiahea  (^quoreidae). 

Circumference  of  body,  and  sometimes  the 
mouth,  surrounded  by  tentacles. 

3.  Family. — PedunoulcUe  Jelly-fishes  (Oceaniidse). 

Gastric  cavity  prolonged  into  a  sharp  pedun- 
cle, at  the  end  of  which  is  the  mouth,  sur- 
rounded by  four  brachial  appendages. 

4.  Family.  —  Proboscis   Jelly  fishes    (Geryoniid»). 

Lower  and  central  part  of  body  prolonged  into 
a  proboscis-like  appendage^  either  simple^  or 
provided  with  arms. 

5.  Family. — Jelly  fishes  proper  (Medusidce).    With 

a  central  mouth ;  lower  surfitce  furnished  with 
more  or  less  numerous  ramified  brachial  ap- 


6.  Family. — Eoot--7nouthedJeUy  fishes  (RhiasoBbomBr 
tidse).  Without  an  open  mouth  in  the  centre ; 
nourished  by  suction  through  the  tentacular 
ends  of  their  ramified  peduncle. 

Til.  ORDER— CiBRiQRADE  Sea-Nettles 
(Cirrigrad»). 

Body  oval  or  circular,  gelatinous,  supported  by  an 
internal,  sub-cartilaginous  body,  and  with  extensile, 
tentacular  cirrhi  pendent  from  the  whole  of  the  imder 
surfiace. 
1.  Family. — VeUUas  (Velellid©).    Body  discoid  or 
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irregularly  oblong,  flat  above,  with  a  ver- 
tical lamina  on  the  upper  sur&ca 

IV(.  OEDER.— DiPHYDiAN  Sea-Nettles  piphydae). 

Body  bilateral,  symmetrical,  with  two  or  more 
hollow,  contractile,  sub-cartilaginous  swimming  or- 
gans, placed  one  before  the  other ;  an  ovigerous  fila- 
ment prolonged  posteriorly. 

1.  Family.  —  Diphyds-Proper  (DiphyidsB).     Body 

composed  of  two  pieces  adhering  together,  and 
capable  of  separation. 

2.  Family. — Polytomes  (Polytomidae).    Body  com- 

posed of  numerous  pieces  aggregated  together. 

v.  ORDER — OiuooBADE  Sea-Nettles  (Ciliogradsd). 

Body  gelatinous,  free,  marked  on  the  surface  with 
narrow  ambulacra  formed  by  rows  of  vibratile  dlia. 

1.  Family. — Beroea  (BeroidsB).    Body  symmetrical, 

terminated  at  each  pole  by  an  opening,  with 
ciliated  ribs  and  two  ciliated  tentacles  arising 
from  the  inferior  extremity. 

2.  Family. — Ahyrioes  {McyudiAsi),    Body  cylindri- 

cal, open  at  one  end,  furnished  at  the  other 
with  two  large  wings  which  often  envelope 
the  entire  body ;  ribs  of  body  ending  in  a 
point. 

3.  Family. — WmgedrBeroes  (Callianiridse).     Body 

with  projecting  ciliated  ribs,  united  together 
and  forming  lateral  wings.  In  Cesium  the  ribs 
are  two,  and  the  wings  excessively  prolonged. 

q2 
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ROTIFERS. 

The  Rotifers  or  "Wheel-Animalcules''  have  been 
so  designated  on  account  of  the  little,  ciliated,  circu- 
lar organs  which  serve  them  aa  means  of  progression 
through  the  water,  for,  like  the  Infiisory  or  Poly- 
gastric  Animalcules,  they  are  aU  aquatia  Like  those 
organisms,  alsd,  they  are  extremely  minute,  but  their 
stricture  is  much  more  complex,  the  intestinal  canal 
having  two  distinct  openings  like  that  of  the  Pohfzoa, 
to  which  they  somewhat  closely  approacL  In  fact, 
these  smaU  and  delicately  organized  Rotifers  are  co- 
vered with  a  clear,  transparent  skin,  which  corre- 
sponds to  the  hardened  shells  of  the  Pol/yzoa,  to 
which  they  seem  to  have  the  same  relation  that  the 
Tunicata  have  to  the  bivalve  acephalous  MoUuaoa. 
The  front  part  of  their  thin,  coriaceous  envelope  is 
open,  and  frequently  toothed  round  the  margins,  the 
hind  part  is  closed,  and  usually  ends  in  a  little  pair  of 
forceps,  which  serves  the  purpose  of  anchoring  the 
individuals  to  fixed  or  floating  bodie&  The  ciliated 
wheels  which  constitute  the  organs  of  locomotion  of 
these  little  a.Tiima.1s  do  not  actually  rotate,  but  only 
appear  to  do  so,  on  account  of  the  rapid  undulations 
of  their  marginal  cilia.  One  very  remarkable  fea- 
ture in  the  organizatlbn  of  these  microscopic  beings, 
is  the  presence  of  a  muscular  gizzard  with  distinct 
teeth,  for  the  purpose  of  masticating  or  grinding  the 
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food  which  is  conveyed  to  their  stomachs  by 'the  in- 
cessant vibratile  action  of  their  ciliated  wheels.  The 
Wheel-Animalcules  propagate  their  species  by  means 
of  eggs,  or  ova,  which  are  invested  with  a  thin 
transparent  shell,  through  which  the  embryo  Rotifer 
may  be  plainly  discerned. 

III.  CLASS.— ROTIFERS  (Rotifera). 

Mouth  in  general  armed  with  jaws,  and  furnished 
with  rotatory  cilia ;  intestinal  canal  ending  by  two 
distinct  orifices;  formed  for  swimming.  Repro- 
duce by  eggs. 

I.  OEDER— MoNOTROCHiANS  (Monotrocl#). 

A  single  continuous  ciliated  wheel 

1.  Family. — Fiahr-Botifers  (Ichthydiidae).     Margins 

of  the  rotatory  organ  entire ;  skin  soft  or 
naked. 

2.  Family. — Social-RoUfefra  ((Ecistidfle).     Margins 

of  wheels  entire ;  skin  hard  or  loricated. 

3.  Family. — Large-wheeled  Rotifers  (Megalotrochi- 

d»).     Margins  of  the  rotatory  organ  incised 
or  flexuous ;  not  enclosed  in  a  shell 

4.  Family. — BrisUe-Eotifera  (FlosculariidaB).    Lori- 

cated ;  rotatory  organ  with  sinuous,  lobed,  or 
multifid  margins. 

II.  ORDER — SoROTROCHiANS  (Sorotrocha). 

A  compound  or  divided  ciliated  wheel 
1.  Family. — PeUudd-Rotifera  (Hydatinidse),    Body 
without  a  shell ;  rotatory  organ  many-parted. 
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2.  'EAMlLY.—Crah'Rotifers  (Euchlanidae).  Body  lo- 
ricated ;  wheels  many-paxted. 

S.  Family. — Botifers-proper  (Rotiferidse).  Body 
without  a  shell;  rotatory  organs  two,  se- 
parate. 

4.  Family. — Tcyrtoise-Rotifere  (BmcMomdad),  Body 

loricated;  rotatory  organ  double. 

5.  Family. — TardjigTade-Rotifera    (Macrobiotidae). 

Body  with  four  pairs  of  short  legs,  each  end- 
ing in  two  pairs  of  small  claws. 


ASCIDIAN-POLYPS. 


The  Ascidian-Polyps  are  compound  plant-like  ani- 
mals of  great  interest  and  beauty ;  on  account  of 
their  branching  fronds  and  phytoid  aspect  they  were 
named  by  Ehrenberg  Bryozoa,  or  "animal  mosses;" 
but  the  designation  of  our  own  countryman,  J.  V. 
Thompson,  claims  priority.  Although  in  general 
they  possess  the  form  of  the  Polypiferay  they  have 
been  shewn  to  have  an  organization  so  superior  to 
that  of  the  true  Polyps  as  to  authorize  their  removal 
to  another  section.  They  are  in  feet  provided  with 
a  distmct  alimentary  canal  with  two  orifices,  and 
externally  are  at  once  distinguished  from  the  Poly' 
pi/era  by  the  ciliated  tentacles  which  surround  the 
mouth.  The  individual  polyp-like  animals  are  fre- 
quently lodged  in  little  homy  cells,  which  are  some- 
times isolated  as  in  the  genus  BowerbamMa  ;  some- 
times arranged  side  by  side  as  in  Eachara  and  Flus- 
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tra,  and  some  among  them  are  even  freei  as  the 
fresh-water  genus  CriaixxieUa,  In  some  forms  the 
cells  are  veiy  thin  and  pellucid ;  in  others  they  are 
homy  or  membranous ;  while  many  again  inhabit 
cells  of  a  hard  calcareous  material  The  general 
form  of  the  polyzoary  is  susceptible  of  very  great 
variation^  from  the  broad  palmate  expansion  of  the 
Flustrafoliacea  to  the  lobate  fleshy  Alcyoniddum; 
from  the  long  tubular  cells  of  the  Tubulipora  to  the 
elegant,  jointed  Eucratea;  from  the  crustaceous  Le- 
fyraJAa  to  the  plant-like  Salicornaria;  or,  lastly, 
fit)m  the  locomotive  Cristdtdla  to  the  fixed  confer- 
void  PUiraatdlcu  These  remarkable  little  animals 
are  usually  found  adhering  by  a  kind  of  root  to 
stones,  rocks,  and  other  marine  bodies,  their  delicate 
and  fragile  forms  being  swayed  to  and  fro  by  the 
motion  of  the  water  that  surrounds  them;  and, 
often  after  storms,  they  strew  the  sandy  shores  with 
their  elegant  uprooted  fronds.  The  increase  of  the 
Polyzoa  is  by  buds  or  gemmules,  but  some  among 
them  are  developed  from  ova,  which  minute  eggs 
are  covered  by  a  remarkable  shell,  being  furnished 
with  numbers  of  little  homy  hooks  to  enable  them 
to  retain  their  hold  upon  marine  bodies. 

IV.  CLASS.— ASCIDIAN-POLYPS  (Polyzoa). 

Animal  polypiform,  enclosed  in  homy  or  calca- 
reous cells,  united  together  in  a  common  mass ;  diges- 
tive canal  with  a  distinct  mouth  and  vent ;  mouth 
surrounded  with  eight  or  more,  ciliated,  retractile 
t^T)ta^leai 
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I.  ORDER. — ^Marine  Abcidiak-Poltps 
(Infandibnlata). 

Polyps  oompoimd,  mouth  surrounded  with  ciliated, 
^form,  retractile  tentacles,  which  form  an  uninter- 
rupted circle ;  ova  ciliated    Mariua 

I.   SUBORDER. — ^LXF-MOTTTHED  AscmiAK-POLTPS 

(CheloBtomata). 

Aperture  of  ceU  filled  with  a  thin  membranous  or 
calcareous  velum,  with  a  crescentic  mouth,  provided 
with  a  moveable  lip. 

I.  TRIBE. — Jointed  Ascidias-Polyfs  (Articulata). 

Folyzoary  divided  into  distinct  portions  or  joints, 
by  flexible  articulationa 

1.  Famtly. — ChoLvrirlike  Asdddcm-Poh/ps  (Cateni- 

cellidsa).  Cells  disposed  in  a  single  series,  and 
connected  by  flexible  joints.  The  cells  are' 
homy,  and  arise  one  from  the  other  by  a 
short  continuous  tube,  all  &ciDg  the  same 
way,  and  forming  dichotomously  divided 
branche& 

2.  Pamilt.  —  8(dic(>rnicm  Aaddiaifir-Polyps  (Sali- 

comariidflB).  Cells  disposed  in  a  double  or 
multiple  series,  aroimd  an  imaginary  axis, 
forming  cylindrical  branches  of  a  dichotom- 
ously divided,  erect  polyzoary ;  branches  of 
polyzoary  with  distinct  articulationa 

3.  Family. — Oellvlar  Aaddicm-Polyps  (Cellularii- 

dse).    Cells  disposed  in  a  double  or  multiple 
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series  in  the  same  plane,  forming  linear 
branches  of  a  dichotomouslj  divided,  phy- 
toid,  erect  polyzoajy. 

11.  TKIBK — JonrrLEss  Ascidian-Poltps  (Inarticulata). 

Folyzoary  continuous  throughout. 
4  Family. — CVab-ceUed  Aaddicun-Polyps  (Scrupa- 
riidsa).  Cells  disposed  in  a  single  series ; 
junctions  rigid,  or  of  the  same  consistence  as 
the  cells;  polyzoary  usually  loosely  adnate. 
The  cells  are  elongate,  davate,  with  an 
oblique,  subterminal  aperture  with  a  simple 
margin. 

5.  Family. — ^AZteTTiote-ceiZedJ-scidicwi-PoZypa  (Far- 

dmenariidsB).  Cells  disposed  in  a  double  or 
multiple  series  round  an  imaginary  axis, 
alternate,  forming  cylindrical  branches  of 
an  erect,  dichotomously  divided,  continuous 
polyzoary. 

6.  Family. — OppoaUe-ceUed  Aaddicm-Polyps  (Qe- 

mellanidflB).  Cells  disposed  in  a  double  or 
multiple  series ;  cells  opposite,  in  paira  Dif- 
fers from  BiceUariidcB  in  general  habit,  in 
the  position  of  the  cells  in  pairs,  and  in  the 
absence  of  amcvZaricu 

7.  Family.  —  TentacvXar  AacidiaTi-Polyps  (Cabe- 

reidfle).  Poly zoary  dichotomously  divided  into 
ligulate,  bimultiserial  branches ;  on  the  backs 
of  which  are  vlbracvla  or  avicularia^  one 
common  to  several  cells  ;  avicularia  sessile. 

8.  Family. — Bicellular  AacidAan-PoVypa  (Bicella- 

Q6 
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riidae).  Polyzoary  dichotomously  divided  into 
narrow,  ligulate,  bi-  or  multi-serial  branches ; 
no  vibrcLCvda;  amcvlariay  when  present,  pe- 
dunculate and  articulated ;  polyzoary  erect, 
phytoid. 

9.  Family. — Foliaceovs  Aacidiom-Pohfpa  (Flustri- 

das).  Polyzoary  flexible,  expanded,  foliaceous, 
erect,  sometimes  decumbent  and  loosely  at- 
tached ;  cells  multi-serial,  quincuncial,  or 
irregular. 

10.  Cellular  Aaddimv-Polype  (Celleporidae).    Poly- 

zoary calcareous,  cellular,  composed  of  ovate 
cells  in  juxtar-position ;  the  aperture  terminal, 
often  &mished  with  a  globular  capsule* 

11.  Family. — Mernira/nous  A8cidd<mrPolyp8  {TS.em- 

braniporidae).  Polyzoary  forming  a  gauze- 
like incrustation,  loosely  adherent ;  cells  ob- 
long, quadrangular,  with  a  blunt  hoUow  spine 
at  each  angle. 

12.  Family. — Honey-comb  Aaddianr-Polyps   (Es- 

charidae).  Polyzoary  membrano-caJcareous, 
frondescent ;  the  cells  immersed  in  a  double 
layer  placed  back  to  back,  like  the  cells  in 
honey-comb. 

XL  SUB-ORDER. — Rouitb-xoxtthed  Ascidian-Polyps 
(Cyclostomata). 

Aperture  of  cell  simple,  circular. 

13.  Family.-— Tuiuiar  Aacidicm-Poiyps  (Tubuli- 

poridae).      Polyzoary  massive,  orbiculate  or 
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lobed ;  cells  long  ajid  tubular,  with  a  round, 
prominent,  unconstricted  aperture. 

14.  Family. — Confervaid  Ascidia/n-Polyps  (Crisii- 

dae).  Polyzoary  plant-like,  dichototnoudy 
branched,  jointed;  cells  tubular,  in  one  or 
two  series,  with  the  circular  apertures  alter- 
nately looking  to  opposite  sides. 

UL  SUB-ORDER.  — Fionqb-mouthed  Ascidian-Polyps 
(Oteuostomata). 

Aperture  of  cell  with  a  more  or  less  well-marked 
fringe  of  setae  around  the  margin  when  the  animal 
is  protruded. 

15.  Family. —  Vesicular  AacicUa/nr-Polypa  (Vesicu- 

lariidae).  Polyzoary  slender,  plant-like,  homy, 
fistular ;  aperture  of  polyp-ceU  fringed  ;  body 
of  polyp  separate  from  walls  of  cell,  which 
is  deciduous. 

16.  Family. — Pedicellate  Aeddian-PoVypa  (Pedice- 

linidae).  Polyzoary  pedunculate,  davate,  ris- 
ing from  a  filiform,  creeping  shoot ;  body  of 
polyp  adnate  to  celL 

IV.  SUB-ORDER.— ¥lesby  Ascidian-Polyps 

(Halcyouellea.} 

Polyzoary  sponge-like,  fleshy,  polymorphous ; 
cells  irregular  in  disposition,  immersed ;  aperture 
contractile  ;  no  ovarian  capsules. 

17.  Family. — Sponge-like  Aaddiaii-Polypa  (Alcyo- 

nidiidse).  Polyzoary  fleshy,  lobed ;  cells 
with  fibro-corneous  walls ;  aperture  terminal, 
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simple,  contractile;  iwlyps  -with  a  double 
sheatL 

II.   ORDER. — FBEfiBH-WATKE  AflCIDIAN-PoLYPS 

(HyppoGrepia). 

Lacustrine,  or  natives  of  fresh  water ;  polyps  com- 
pound ;  mouth  surrounded  with  ciliated,  retractile 
tentacles,  interrupted  or  depressed  on  one  side  so  as 
to  assume  a  crescentic  or  horse-shoe  form ;  ova  not 
ciliated. 

1.  Family. — Crested  AeddUan- Polyps  (Cristatel- 

lid»).  Polyzoary  free,  floating,  contractile, 
locomotive;  polyps  issuing  from  apertures 
arranged  upon  the  upper  sur&ce ;  tentacular 
disk  crescentia 

2.  Family. — Phwmoae  Asddia/n-Polyps  (Plumatel- 

lidae).  Polyzoary  fixed,  incrusting,  confer- 
void  or  sponge-like,  inarticulate,  composed 
of  aggregated  membranous  tubes  opening  on 
the  surface. 

3.  Family.  —  Marsh  Aaddicm-Polypa  (Paludicel- 

lidae.)  Polyzoary  fixed,  jointed,  coriaceous  ; 
composed  of  a  single  series  of  claviform  cells 
with  a  concatenated  arrangement ;  apertures 
uni-lateral,  tubular,  near  the  wide  end  of  the 
ceU. 


CAVITAEY-PARASITES. 

The  Coelelmintha  of  Owen,  or  the  "  Vers  cavi- 
taires  "  of  Cuvier,  assume  a  much  higher  standard 
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of  organization  than  the  "Vers  parenchymateaux'' 
of  the  same  illustrious  savan.  Together  these  two 
types  of  structure  constitute  the  Entozoa  of  many 
authors,  from  the  greater  number  living  in  the  in- 
testines and  other  internal  parts  of  various  animala 
In  these  higher  forms,  nervous  fibres  connect  the 
different  organs  of  the  body  by  a  common  sym- 
pathy ;  the  muscles  become  more  apparent  and  as- 
sume greater  energy;  the  alimentary  tube  is  en- 
closed in  walls  of  its  own,  and  not  simply  hoUowed 
out  of  the  tissues ;  it,  moreover,  possesses  two  dis^ 
tinct  orifices,  an  oral  and  an  anal ;  and  the  sexes 
are  separate  in  different  individuals.  The  bodies 
of  these  parasites  are  worm-like,  long,  elastic,  and 
cylindrical,  are  never  provided  with  limbs  or  organs 
of  locomotion,  while  the  only  sense  they  seem  to 
possess  is  that  of  touch.  They  obtain  their  food 
by  dwelling  always  parasitically  in  the  bodies  of 
other  animals,  subsisting  on  their  juices.  Among 
these  by  no  means  attractive  members  of  the  king- 
dom of  animals  we  find  the  Guinea  worm  (FUaria 
Tnedineneie),  which  burrows  beneath  the  skin,  and 
sometimes  grows  to  several  feet  in  length  ;  the  As- 
carie  lumbricoides,  which  lives  upon  the  substances 
of  the  intestinal  canal  already  elaborated  for  it  by 
man  and  quadrupeds ;  the  Ophiostoma,  which  in- 
habits the  air-bladders  of  fishes;  and  others  are 
found  in  the  various  localities  selected  by  different 
members  of  this  tribe  of  beings.  One  of  the  most 
anomalous  among  them  is  the  iSyngarmis  trachealiSy 
in  which  the  male  is  organically  blended  with  the 
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tail  of  the  female,  producing  a  kind  of  hermaphro- 
ditism of  a  most  remarkable  description. 

V.  CLASS.— CAVITARY-PARASITES 

(Coelelmintha.) 

Alimentary  canal  distinct,  tubular,  with  an  oral 
and  an  anal  orifice ;  mouth  without  radiating  ten- 
tacles ;  body  elongated,  cylindrical,  not  divided  into 
segments ;  sexes  distinct  Parasitic  in  other  ani- 
mals. 

1.  Family. — ProbosMeam^-WorTna  (Liorhynchid®.) 

Mouth  terminal,  obtuse,  emitting  a  simple 
retractile  proboscis;  body  elongated,  cylin- 
drical, elastic,  tapering  posteriorly. 

2.  Family. — JSpinifercms-Worms  (Cheiracanthid®.) 

Oral  aperture  terminal,  bivalve,  simple ;  head 
beset  with  simple  spines ;  body  cylindrical, 
elastic,  armed  at  fore-part  with  palmate 
spines;  tapering  posteriorly;  tail  of  male 
spiral ;  spiculum  simple. 

3.  Family. — Hooded-Worma  (CucuUanidse.)     Anal 

aperture  terminal ;  head  or  neck  covered 
with  a  plicate  or  striated  hood  ;  body  elon- 
gated, cylindrical,  obtuse  anteriorly,  atten- 
uate posteriorly ;  tail  of  males  straight,  point- 
ed, without  a  bursa  at  hind  end. 

4.  Family. — Star-mouthed   Worms   (Strongylidse.) 

Oral  aperture  ample,  orbicular,  surrounded 
by  teeth,  papiUsB,  or  cilia ;  body  elastic,  cy- 
lindrical, tapering  antAiorly ;  tail  of  males 
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ending  a  styliferous  bursa^  and  with  a  single 
or  double  spicalum. 

5.  Family. — Hermaphrodite-Worms  (Sjmgamidse). 

Oral  aperture  terminal ;  body  moderate,  sub- 
cylindrical;  male  animal  organically  blended 
with  female  by  its  caudal  extremity. 

6.  Family. — Eormd-WarTna   (Ascarididfie).     Oral 

aperture  terminal,  small,  coTered  and  con- 
cealed by  three  rounded  valvular  lips ;  body 
cylindrical,  elongated,  tapering  at  each  end 

7.  Family. — Slender-headed   Worms  (Trichocepha- 

lidfiB).  Oral  aperture  very  small,  punctiliform, 
at  the  end  of  a  very  slender  non-retractile 
peduncle  or  neck ;  body  elongated,  cylindri- 
cal posteriorly,  gradually  thidcened  and  cla- 
vate. 

8.  Family. — La/rvalr-Worma    (AmblyuridaB.)     Oral 

aperture  orbicular,  simple  or  drrhate ;  body 
i^lindrical,  elastic,  sometimes  free  and  na- 
tant ;  head  continuous  with  body ;  tail  subu- 
late, acute  or  obtuse.  Parasitic  in  aquatic 
larvsB,  or  found  in  stagnant  water. 

9.  Family. — Ouvnea-Worma  (Filariidse.)  Oral  aper- 

ture terminal,  small,  orbicular  ;  body  cylin- 
drical, filiform,  of  the  same  thickness  through- 
out, often  very  long  and  rigid,  extremities 
obtuse.    Parasitic  in  the  skin  of  man. 


POLYPS. 
These  plant-like  animaLs,  sometimes  known  under 
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the  name  of  Zoophytes,  are  usually  fixed  to  rocks 
and  stones  or  other  marine  bodies  at  the  bottom  of 
the  sea ;  either  throwing  out  numerous  branching 
fronds,  spreading  laterally  in  the  form  of  mush- 
rooms, or  incrusting  the  surface  in  an  irregular 
manner;  gradually  depositing  calcareous  matter, 
previously  held  in  solution  by  the  water,  and  build* 
ing  up  those  remarkable  ooral-ree&  and  shoals,  fre- 
quently the  cause  of  dread  to  mariners,  and  often, 
when  covered  with  vegetation,  becoming  the  ocean- 
abodes  of  man*  The  living  portion  of  the  bodies 
of  these,  animals  is  composed  of  a  transparent  or 
coriaceous  covering,  which  incrusts  their  homy  or 
calcareous  skeletons.  This  wonderful,  gelatinous 
&bric,  though  apparently  so  simple,  has  yet  the 
vital  power  of  growing,  of  separating  the  earthy 
particles  dissolved  in  the  water  which  surrounds  it, 
and  of  propagating  its  kind  by  means  of  little  buds 
or  gemmules.  The  higher,  or  more  highly  organized, 
creatures  of  this  Class  are  not  only,  however,  in- 
vested with  a  living  bark,  but  the  surface  of  their 
bodies  is  studded  with  numerous  useful  organs  called 
polype,  which  serve  the  purpose  of  stomachs,  and 
which  are  provided  with  sensitive  tentacles  to  secure 
a  proper  amount  of  food  Sometimes  the  entire 
animal  consists  of  a  siogle,  free,  and  locomotive 
polyp,  as  the  Hydra  of  the  fresh  waters ;  some- 
times the  polyps  are  associated  together  in  prodi- 
gious numbers,  as  in  the  Alcyonium,  in  which  the 
common  mass  is  soft,  and  in  the  Madrepores,  in 
which  the  common  basis  is  calcareous.     These  latter 
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are  especially  the  ftTiiTnak  that  propagate  their  kind 
upon  the  crests  of  mountain-ranges  under  thesea^ 
on  the  tops  of  submarine  hills,  or  round  the  margins 
of  the  craters  of  submerged  volcanoes,  forming,  by 
their  gradual  growth  and  decay,  those  **  atolls," 
barrier-reefs,  and  coral-islands,  met  with  so  abun- 
dantly in  the  great  Pacific  Ocean.  The  Actiniee 
are  isolated,  fleshy  polyps,  attached  to  marine 
bodies  by  their  bases,  and  with  their  mouths  sur- 
rounded with  numerous  coloured  tentacles,  which 
give  them,  when  expanded,  the  appearance  of  ani- 
mal-flowers ;  hence  they  have  been  named  ''  Sea 
Anemones."  The  red  coral  of  commerce  (GoraJn 
Uwm  Tubrum)  is  obtained  principally  from  the 
Mediterranean,  about  the  islands  of  Majorca  and 
Minorca;  it  is  also  procured  from  the  Coast  of 
Africa.  The  CoraUines  of  Linnaeus  are  cellular  in 
their  microscopic  character,  and  although  they  re- 
semble the  skeletons  of  polyps,  yet  belong  to  the 
Vegetable  Kingdom. 

VI.  CLASS.— POLYPS  (Polypifera). 

Animal  with  a  circle  of  retractile,  non-ciliated 
tentacles  surrounding  the  mouth ;  stomach  simple, 
with  a  single  orifice ;  gemmiparous  and  oviparous. 

I.  ORDER— HYDEom-PoLTPS  (Hydroida). 

Polyps  compound,  rarely  single  and  naked  ;  ten- 
tacles filiform,  roughish  ;  stomach  without  proper 
parietes;  reproductive  gemmules  pullulating  from 
the  body,  and  naked  or  contained  in  external  ve- 
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sides.      Polypary  homy,  fistular,  external,  plant- 
Uke. 

1.  Family.  —  Clavate  fleshy-Polyps     (CorynidsB). 

Ovisacs  budding  from  the  bases  of  the  ten- 
tacles ;  polyps  naked,  or  with  only  a  rudi- 
mentary polypary. 

2.  FnnoLY.—Fistular'Polyps   (Tubulariidse).    Ovi- 

sacs budding  from  the  bases  of  the  tentacles ; 
polyps  with  the  tentacles  whorled ;  polypary 
fistular,  homy,  simple,  tortuous  or  ramified. 

3.  Family. — Plant-like  Polyps  (Sertulariidae).  Ovi- 

sacs in  the  form  of  homy,  deciduous  capsules, 
scattered  on  the  polyparies;  polyps  with 
simple  tentacles  lodged  in  sessile  cells  ;  poly- 
pary tubular,  ramified,  and  plant-like. 

4.  Family. — BeU-heajing  Polyps  (CsmpamilBxndBd). 

Ovisacs  in  the  form  of  homy,  deciduous  cap- 
sules, scattered  on  the  polyparies;  polyps 
with  a  simple  series  of  tentacles ;  polyp-cells 
on  ringed  stalks,  terminal,  campanulate ; 
polypary  homy,  plant-like. 

5.  Family. — Freshwater-Polyps    (HydridsB).    Pro- 

pagation by  buds  and  ova,  which  develope 
themselves  on  and  in  the  body  of  the  parent 
Polyps  locomotive,  free,  single,  naked,  gela- 
tinous, with  long,  simple  tentacles. 

n.  ORDER — ZoANTHom-PoLYPS  (Zoanthoida). 

Polyps  single,  free  or  fixed,  fleshy,  naked,  or  with 
calcareous  polyparies  with  radiating  lamellae ;  ten- 
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tacles  tubular ;  stomach  membranous,  plaited ;  ovi- 
parous i  ovaries  iutemaL 

1.  Familt. — Sea-Anemones  (Actiniidae).     Polyps 

fleshy,  soft,  separate,  single  ;  ovi-viviparous ; 
mouth  with  several  rows  of  simple  or  branched 
tentades. 

2.  Family. — Lv^emariana  (Lucerriariidse).  Polyps 

companulate,  fixed  by  a  narrow  stalk,  in  the 
centre  of  an  umbreUar  expansion  ;  tentacles 
in  tufts. 

3.  Family, — AnimaUFlowera  (Zoanthidse).  Polyps 

coriaceous,  incrusted  or  solidified  by  foreign 
bodies  ;  gemmiparous ;  associated  by  a  com- 
mon basa 

4.  Family. — PociUopores  (PodHoporidee).  Polypary 

solid,  spinulose  or  granulated;  polyp-ceUs 
circumscribed,  ridged,  Gndded,  shallow,  cili- 
ated or  spinulose ;  polyp  with  few  tentades, 
in  a  single  series. 
6.  Family.  —  Stylastera  (Stylasteridae).  Polypary 
minutely  porous;  polyp-cells  deep,  cylindri- 
cal, with  six  grooves,  each  ending  in  a  pore 
and  a  central  style  ;  polyp  with  few  tentacles, 
in  a  single  serie& 

6.  Family. — Mad/repores  (Madreporid»).    Polypary 

spongy,  porous,  rough ;  coral  cells  deeply  cir- 
cular, with  6  or  12  longitudinal  folds,  im- 
mersed or  produced,  sub-cylindrical,  without 
any  central  style  ;  tentacles  in  a  single  series. 

7.  Family.  —  Poritea  (Poritidae).      Polypary  very 

•porous,   spongy,   rough.;    polyp-ceUs  many- 
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sided^  with  giaanlose  edges,  more  or  lesB  in- 
complete;  spinous  lamellae,  surrounded  by 
pierced  or  netted  parietes ;  polyps  with  a  single 
series  of  tentacles. 

8.  Family.  —  DeTidritic^orals  (DendrophyUiidbe). 

Polypary  hard,  porous ;  sur&oe  minutely 
longitudinally  striated;  polyp-cells  with  a 
single  centre,  truncated,  concave,  generally 
with  a  convex  centre ;  polj^)  with  numerous 
tentacles  in  several  series  ;  gemmiparousL 

9.  Family.  —  EyednCorcUa  (Oculinidae).      Polypary 

hard,  covered  with  enamel ;  coral-cells  with 
a  single  centre,  concave,  with  radii  extended 
over  the  edges,  or  with  the  outer  edge  radi- 
ately  ground ;  polyp  with  numerous  tentacles 
in  two  or  more  series  ;  gemmiparous. 

10.  Family.  —  Starred -Corals    (Caryophylliidas). 

Polypary  hard,  with  an  enamelled  surface ; 
polyp-cells  with  many  centres,  or  confluent, 
deep,  round  ;  laminae  torn,  serrated,  with 
a  twisted  centre,  often  with  intermediate 
smaller  plates  not  reaching  the  centre ;  polyp 
with  numerous  tentacles,  in  two  or  more 
series;  gemmiparous. 

11.  Family. — Brainstone- Corals     (MeeandrinidaB). 

Polypary  hard ;  cells  confluent,  deep,  elon- 
gate, compressed,  with  a  single  series  of  equal 
laminae  forming  a  single,  linear,  impressed  line 
in  the  centre ;  polyp  with  numerous  tentacles 
in  two  or  more  series ;  growing  by  sponta- 
neous divisioa 
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12.  Familt. — Muahroom-Oorais  (AgarididaB).  Poly- 
pary  hard;  polyp-cells  shallow,  not  circum- 
scribed, but  scattered  and  united  to  one 
another  bylaminse  on  the  star-bearing  sur- 
£aoe  of  the  coral.;  animal  growing  laterally, 
forming  a  leaf-like  firondose  mass. 

III.  ORDER. — ^Aotbroid-Poltps  (Asteroida). 

Polyps  compound ;  tentacles  eight,  fringed ;  sto- 
mach membranous,  with  internal  appendages;  ovules 
produced  interiorly ;  polypary  free  or  fixed,  fleshy, 
strengthened  by  a  homy  or  calcareous  axis,  covered 
with  a  gelatinous  crust. 

1.  Family. — Alcyonicms  (Alcyoniidfle).     Polypary 

fixed,  coriaceous  or  fleshy,  strengthened  with 
calcareous  spicula ;  x)olyp-cells  subcutaneous, 
scattered  over  the  sur&ce. 

2.  Family.  —  SeorPens    (PennatulidcB).     Polypary 

free,  pennate,  fleshy ;  axis  bony,  simple,  con- 
tinuous ;  skin  spiculiferous ;  polyps  with  eight 
pinnate  tentacles,  arranged  along  margin  of 
pinnsB. 

3.  Family.  —  UmieUate'GoraJs   (Umbellulariidae). 

Polypary  fi^e,  simple,  elongated,  with  the 
polyps  at  the  summit ;  axis  stony,  inarticu- 
late, covered  with  a  fleshy  cortex;  polype 
large,  terminal,  arranged  in  an  umbellate 
manner  at  the  end  of  the  polypary. 

4.  Family. — CaXcareovs-Cordla  (CoralliidaB).    Poly- 

pary fixed,  arborescent,  calcareous;  covered 
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with  a  fleshy  cortex ;  poljrps  prominettt,  scat- 
tered over  the  whole  surfeyca 

5.  Family. — Homy-Gorals  (Antipathid«).     Poly- 

pary  fixed,  ramose ;  axis  homy,  solid,  flexi- 
ble; cortex  gelatiDoiis,  disappearing  when 
dried ;  polyps  prominent,  scattered  over  the 
entire  surface. 

6.  Family.  —  Sea^Fana  (Qorgoniidee).     Polypary 

fixed,  branching,  often  reticulate ;  axis  homy, 
solid,  flexible;  cortex  thick,  firm,  porous, 
cretaceo-gelatinous,  persistent  when  dried; 
polyps  scattered  over  the  whole  surfisuse. 

7.  Family. — Arragonite-Corala  (Briareidee).    Poly- 

pary branched,  formed  of  large,  transparent, 
rough,  fusiform  spicula,  regularly  placed  side 
by  side  along  the  stems,  embedded  in  the  cor- 
tex, cortex  covered  with  large  conical  tubercles. 

8.  Family.  —  Oldss-Rope  Gorala  (Hyalonemidae). 

Axis  composed  of  a  congeries  of  siliceous  fila- 
ments, slightly  twisted  together  in  the  form 
of  a  rope,  covered  with  a  coriaceous  tubercu- 
lated  cortex ;  tubercles  depressed,  scattered. 

9.  Family. — ^J7icrt^ir2gr-(7orafo(Clavulariid»).  Poly- 

pary in  the  form  of  a  thin  fibittened  mass,  co- 
vering marine  objects ;  polypi  non-retractile, 
with  eight  pectinate  tentacles,  prominent, 
dose  together  on  the  surface. 
JO.  Family. — Orgaiv-Carais  (TubiporidaB).  Poly- 
pary composed  of  calcareous  tubes  arranged 
in  stages  like  the  pipes  of  an  organ  ;  polyps 
terminal,  in  the  mouths  of  the  tubes. 
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11.  Family. — HorrirUke  Corah  (CornvlsiiidBd)  Poly- 
pary  homy,  fixed,  composed  of  small  horn- 
like conical  tubes,  erect,  each  contaiiiiiig  a 
single  terminal  solitary  polyp,  with  eight 
dentato-pinnate  tentacles. 


PAEENCHYMATOUS-PARASITES. 

The  Parenchymatous  Worms  of  Cuvier,  or  the 
Sterehrmvtha  of  Owen,  are  much  more  simple  in 
their  structure  than  the  Cavitary  or  Coelelminthous 
Parasites,  their  intestinal  canal  not  being  provided 
with  distinct  walls,  and  their  nervous  system  being 
very  fidntly  developed  They  are  nourished  by  the 
juices  of  other  animals,  within  whose  bodies  they 
take  up  their  abode.  On  this  account  their  diges- 
tive organs  are  very  simple;  there  is  no  trace  of 
locomotive  organs  or  even  of  muscles,  and  the  senses 
are  reduced  to  a  single  diffused  and  general  sense  of 
touch. 

These  parasitic  worms  are  found  infesting  man 
and  the  lower  animals,  inhabiting  various  tissues 
and  parts  of  the  body,  as  the  eyes  of  fishes,  the 
brains  of  sheep,  the  muscles,  the  air-passages,  the 
liver,  the  blood,  and  the  alimentary  canal.  Among 
the  Cystiform  fianiUes  we  find  the  Hydatids,  which 
resemble  transparent  bladders  filled  with  fiuid,  with 
mouths  at  the  small  end  furnished  with  little  hooks 
and  suckers.  The  common  species,  sometimes  found 
in  man,  is  the  Cystic&rcvs  termicollis ;   another 
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pernicious  parasite,  well  known  to  &nners  as 
the  cause  of  the  fatal  disease  termed  '^  stag- 
gers ''  in  sheep,  is  the  CcBny/rua  cerebraUs,  and 
is  foiLnd  in  the  brain.  One  very  curious  form, 
Trichma  spiralia^  has  been  discovered  embedded 
in  the  muscles  of  the  human  frame;  the  Tcenia 
aoU/wm,  is  the  species  of  Tape-worm  most  frequently 
met  with  in  the  intestinal  passages  of  man ;  and 
another  pest  belonging  to  the  same  class  is  the 
Fluke  {Fasdola  hepatica)  which  infests  the  livers  of 
sheep  and  other  ruminating  animals,  and  causes  the 
destructive  malady  named  the  "  toV  The  Vertwrn^ 
nus  thethydAcola  is  an  example  of  the  propriety  of 
changing  the  name  of  ErUozoa  into  "  Parenchyma- 
tous-Parasites,"'  for,  although  in  structure  it  agrees 
with  the  other  anima.ls  of  the  dass,  it  does  not  live 
in  the  interior,  but  is  parasitic  on  the  skin  of  a  Nu- 
dibranch  MoUusk,  the  Thdhye  fimbriata, 

VIL  CLASS.— PARENCHTMATOUS- 
PARASITES  (Sterehnintha.) 

Alimentary  canal  ramified  in  substance  of  animal, 
with  only  one  aperture,  oral  and  anal ;  mouth  with- 
out radiating  tentacles  ;  sexes  mostly  united.  Para- 
sitic in  other  animals. 

I.  ORDER— HoOK-WoBMS  (Acanthooephala.) 

Body  cylindrical  or  sacciform ;  mouth  in  form  of: 
a  retractile  proboscis,  armed  with  recurved  hooks  ; 
sexes  distinct 
1.  Family,  —  Hook-  Worms     (Echinorhynchidse.) 
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Mouth  with  a  single,  terminal,  retractile  pro- 
boscis, armed  with  recurved  hooks;  body 
elongate,  cylindrical,  sac-like. 

n.  ORDER— Cestoid-Wobms  (Oestoidea). 

Body  often  flattened,  sometimes  composed  of  a 
number  of  segments ;  mouth  variously  armed  with 
hooks  and  suckers. 

1.  Family. — True  Tape-Worms  (TaBniidsB).    Head 

with  four,  lateral,  suctorial  pits ;  neck  elon- 
gated ;  body  composed  of  numerous  segments 
united  together  in  a  linear  series. 

2.  Family. — Armed  Tape-Worms   (Bothryocephar 

lidse).  Head  with  a  single  suctorial  pit  on  each 
side  I  pits  simple,  or  furnished  with  suckers 
extended  into  filaments ;  body  divided  into 
numerous  segments  arranged  in  a  linear 
seriea 

3.  Family. — Spiny-headed  Worms   (Acanthocepha- 

lidse).  Head  with  a  large  suctorial  pit  on 
each  side,  with  two  or  four  reti^actUe  trunks 
armed  at  the  end  with  hooks  or  simply  papil- 
lary ;  body  short,  sac-like,  not  divided  into 
distinct  segments. 

4.  Family. — Strap-Worm^  (Ligulidse).      Mouth  a 

little  below  the  larger  anterior  extremity, 
armed  with  moveable  hooks  on  each  side. 

5.  Family.  —  Tricuspid- WorTns  (Tricuspidariidae). 

Mouth  sub -terminal,  bilabiate,  armed  on 
each  side  with  two  tricuspid  hooks;  body 
elongate,  sub-articulate  posteriorly. 
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in.  ORDER-^BuoTOBiAir-WoBka  (Trematoda). 

Body  flattened,  more  or  less  oval,  with  one  or 
more  prehensile  disks  on  various  parts ;  mouth  ter- 
minal, in  form  of  a  circular  sucking  disk. 

1.  Family. — Flukes -proper  (Fasdolidse).    Mouth 

with  a  single  terminal  sucker;  body  soft^ 
oblong,  depressed,  tapering,  with  posterior 
ventral  prehensile  disk. 

2.  Family.  —  Diplostome-FlvJces  (DiplostomidaB). 

Mouth  with  a  single  terminal  sucker,  body  flat 
or  sub-cylindrical,  with  two  suckers  on  lower 
surface,  and  apurse-likeappendageathind  part 

3.  Family.  —  Frmged  -  FluJces    (CaryophyUidse). 

Mouth  bilabiate,  surrounded  by  a  fimbri- 
ated, contractile,  dilated  disk ;  body  soft, 
elongated,  tapering  posteriorly. 

4.  Family. — TailedrFlukes  (Cercariidae).    Mouth  a 

simple  suctorial  disk,  with  a  smaller  sucker 
behind  it ;  body  with  a  long  posterior  caudal 
appendage,  which  can  be  readily  cast  off*  by 
the  animal. 

5.  Family. — Proboaddean-FI/ukea  (Tetrarhynchidae)- 

Head  with  four  retractile  proboscidiform 
suckers ;  body  sack-like,  subclavate,  anteriorly 
obtuse,  tapering  behind. 

6.  Family. — Eared-Flukes  (ScolecidaB).    Mouth  ter- 

minal, encircled  by  four  plicate,  sub-perforate, 
ear-like  suckers ;  body  gelatinous,  elongate, 
sub-depressed,  contractile,  anteriorly  clavate, 
posteriorly  acuminate. 
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7.  Family. — Polystome  -  FluJces  (PolystoinatidfiB). 
Mouth  with  six,  bilocular,  biperforate  suckers, 
placed  beneath  anterior  extremity;  body 
elongated,  depressed,  not  segmented,  con- 
stricted anteriorly,  ending  in  a  point  behind 

IV.  ORDER— Vbsiculab-Woems  (Cystica). 

Body  cystifonn,  filled  with  fluid ;  mouth  furnished 
with  suckers,  hooks,  or  filaments. 

1.  Family. — Hydatids  (Hydatidse).     Body  round 

or  oblong ;  mouth  with  four  suckers,  armed 
with  a  hooked  crown. 

2.  Family. — HomedrHydatids  (Ditraohyceratid«). 

Body  ovate,  compressed ;  anterior  extremity 
fiimishedwith  two  long  horns  and  filaments. 


ACRITE-ANIMALS. 


The  Sub-kingdom  of  Radiata  of  Cuvier,  which 
nearly  corresponds  with  the  Polyps  of  linnseus, 
has,  from  its  vast  extent,  been  of  late  years  again 
sub-divided.  It  therefore  now  comprehends  the 
Radiata  or  Nematoneura  of  Owen,  which  include 
all  the  higher  forms,  or  those  in  which  a  nervous 
system  can  be  distinctly  traced, — and  the  Acrita, 
first  separated  by  Madeay,  comprising  the  lowest 
and  most  simple  forms  of  animal  existence.  The 
characters  of  Acrite  animals  being  principally  negar* 
tive,  nervous  matter  not  having  been  hitherto 
detected  in  their  organization,  it  follows  that  its 

b2 
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constituent  classes  must  vajy  in  number,  for  ad 
further  or  more  accurate  research  indicates  the 
separate  existence  of  this  system,  such  animals 
become  entitled  to  occupy  a  more  advanced  position. 
In  the  Acrites,  animal  life  exhibits  itself  in  its  most 
primitive  type,  and  shews  clearly  that  corporeal 
existence  does  not  depend  on  an  assemblage  of  im- 
portant viscera^  or  the  possession  of  numerous  nerves 
and  blood-vessels,  but  that  organized  matter  can 
live,  move,  and  have  being  in  a  most  humble  and 
rudimentary  form,  descending  ultimately  to  a  vivified 
molecule,  or  a  mere  microscopic  cell  endowed  with 
vitality.  The  majority  of  the  members  of  this  Sub- 
kingdom,  though  often  minute,  and  likely  to  escape 
the  notice  of  any  but  a  vigilant  observer  of  nature, 
are  not  on  that  account  the  less  interesting  in  their 
developement,  habits,  or  destiny;  nor  do  they  the 
less  exhibit  the  wondrous  power  and  skill  of  their 
omnipotent  Creator.  Destitute  of  organs  of  special 
3ense,'  endowed  most  feebly  even  with  sensation, 
shewing  hardly  any  evidence  of  being  possessed  of 
nervous  matter,  the  whole  aim  and  object  of  their 
shortHspanned  lives  appears,  to  our  limited  minds, 
to  be  self-subsistence  and  the  propagation  of  their 
raca  In  the  simplest  of  the  class  there  are  scarcely 
any  signs  of  a  digestive  cavity,  while  others  more 
in  advance,  and  more  adapted  for  enjoying  the  good 
things  of  this  life,  seem  to  be  all  stomach  and 
nothing  elsa 

Their  nimiber  may  be  truly  said  to  be  "Legion,** 
for  they  are  countless.   They  are  found  alike  inhabit- 
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ants  of  all  parts  of  the  world,  but  their  especial 
element  is  the  boundless  expanse  of  waters.  Here 
myriads  glide  about  free  to  go  wherever  they  will, 
and,  masters  over  their  movements,  roam  as  they  list 
from  place  to  placa  Some  again,  remain  more  or 
less  in  one  locality,  while  to  others  the  power  of 
free  motion  is  denied,  and  they  have,  accordingly,  to 
spend  the  allotted  period  of  their  existence  fixed  in 
one  spot.  Most  inhabit  salt,  but  a  few  are  found  in 
fresh  water. 

But  innumerable  as  they  are  in  our  times,  they 
are  shewn  by  geological  explorations  to  have  been 
even  still  more  abundant  during  former  periods  of 
the  earth's  history,  their  remains  being  very  nu- 
merous in  certain  strata.  Such  are  the  fossil 
madrepores  of  the  chalk  system,  in  which,  also,  the 
large  isolated  masses  of  flint  that  so  frequently 
occur,  represent,  it  is  believed,  old-world  sponges. 
Abundant  occupation  for  palsBontologists  is  supplied 
by  the  Foram/lrdfeTa  of  ancient  eras,  the  number 
of  extinct  species  already  known  being  very  con- 
siderabla  .  The  ''  Bergmehl,''  too,  or  mountain-meal 
of  Sweden,  exhibited  to  the  microscopic  eye  of 
Ehrenberg  the  skeletons  of  primitive  animaleules, 
which  had  finished  their  career  long  ere  man  had 
made  his  appearance  on  the  scene. 

To  most  of  these  curious  beings  it  is  a  matter  of 
comparative  indifference  if  a  portion  of  their  frame 
is  lopped  off*,  as  they  remain  quite  as  lively  after 
the  amputation  as  before.  Many  indeed,  propagate 
their  kind  after  this  fashion,  little  portions,  or  buds, 
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being  thrown  off,  which  by  degrees,  grow  to  be  as 
their  parent  was  before  them,  and  in  time  oon- 
tribute  their  own  quota  to  the  nnmbers  of  their 
race  by  this  mode  of  paring  or  budding. 

In  searching  for  them  the  naturalist  must  have 
his  eyes  on  the  alert  in  every  direction.  On  the 
sesHshore,  attached  to  rocks,  or  fSeustened  on  sea- 
weeds, he  will  reap  an  ample  harvest  Numbers  oc- 
cur in  stagnant  waters,  but  here  the  magnifying 
assistance  of  the  microscope  must  be  brought  into 
requisition,  and  the  greater  its  power,  the  more 
astounding  will  be  its  revelations,  strange-fihaped, 
curious-looking  creatures  being  thus  brought  before 
our  view,  whose  wondrous  forms  bear  no  resemblance 
to  those  of  higher  classes.  The  Foramini&rs,  until 
lately  arranged  with  Mollusks,  in  accordance  with 
their  more  primitive  organization,  here  find  an  ap- 
propriate neighbourhood.  And  lastly,  we  have  the 
Sponges,  the  most  simply  constructed  members  of 
the  Animal  Kingdom,  —  an  ill-used  tribe,  often 
rudely  rejected  both  by  «)ologist  and  by  phy- 
tologist ;  but  at  present  permitted  a  resting  place 
by  the  former,  and  looked  upon  as  composing  the 
humblest  order  of  one  great  department  of  na- 
ture. 

V.  Sub-Kingdom.— ACKITE-ANIMALS  (Acrita). 

Animal  gelatinous,  polymorphous,  composed  of 
simple  nucleated  cells,  qither  solitary  or  aggregated; 
without  distinct  nervous  fibre,  or  visceral  cavitiea 
Generation  either  fissiparous  or  gemmiparous. 
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INFUSORIAL-ANIMALCULES. 

These  microBoopic  beings  are  usually  termed  "In- 
fusory-Aniiualoules/'  which  term  formerly  embraced 
the  Botifers,  and  several  other  kinds  of  animals,  en- 
tirely different  in  their  organization.  It  is  now, 
however,  restricted  to  the  present  class,  characterized 
by  a  number  of  internal  sacs  or  stomachs,  which 
simple  feature  will  at  once  distinguish  them  from 
other  minute  form&  The  PolygaMrica  are  all  aqua- 
tic, some  inhabiting  the  waters  of  the  ocean,  and 
some  being  found  in  fresh  water.  The  discoverer  of 
most  of  them,  and  the  great  authority  on  their  his- 
tory, is  Ehrenberg,  whose  works  display  extraordi- 
nary patience  and  profound  researcL  The  name  of 
**  Monad"  is  often  employed  to  express  the  lowest 
grade  of  oi^anized  beings,  and  with  some  degree  of 
truth,  for  their  structure  is  reduced  to  very  simple 
elements,  and  they  are  so  minute  that  a  single  drop 
of  water  may  contain  five  hundred  millions  of  indi- 
vidualfi.  Some  of  the  Polygaetrica,  as  the  Proteus, 
change  the  forms  of  their  bodies  in  a  very  surprising 
manner,  appearing  under  the  microscope  sometimes 
as  a  round  atom  of  jelly,  then  becoming  slender  and 
worm-like,  and  even  throwing  out  different  parts  of 
their  body,  and  assuming  shapes  enough  fully  to 
justify  the  name  bestowed  upon  them. 

These  animals  appear  to  have  been  equally  as 
numerous  during  the  earlier  periods  of  the  world's 
history  as  they  are  now :  vast  deposits  of  chalk  hav- 
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ing  been  ascertained  to  consist  almost  entirely  of 
their  extinct  remaina  The  Swedish-earth/eaten  by 
the  inhabitants  mixed  with  flour,  under  the  name  of 
'^  Bergmehl/'  is  also  entirely  composed  of  their  ske- 
letons, which,  in  the  course  of  ages,  have  been  accu- 
muIatiDg  so  as  to  form  thick  and  extensive  bed& 

The  Polygastrica  are  either  naked  or  entirely  soft 
and  gelatinous,  or  they  are  protected  by  a  thin 
glassy  shell,  which  often  varies  in  form,  sometimes 
constituting  a  dorsal  shield,  as  in  EuploBa,  and  some-r 
times  resembling  a  bivalve  shell,  as  in  the  NaviouloB, 
Their  organs  of  progression  consist  either  of  delicate 
filaments,  called  dlday  with  which  their  bodies  are 
covered,  or  of  stiff,  moveable,  bristle-like  organs,  or 
little  hooks,  which  also  serve  to  attach  them  to 
foreign  bodies.  The  reproduction  of  these  minute 
organisms  is  by  means  of  buds,  which  sprout  from 
the  surface  of  their  bodies,  and  become,  in  the  course 
of  time,  like  the  parent  animals,  or  by  free  gem^ 
mules,  contained  in  the  interior  of  the  mother,  whose 
globular  body  bursts,  and  the  little  ones  come  forth 
at  the  sacrifice  of  their  parent's  life.  They  also  iu- 
crease  by  spontaneous  fissure,  so  that  an  old  animal 
may  thus  renew  his  youth,  by  becoming  two  or  more 
young  onea 

I  CLASS.— INFUSORIAL-ANIMALCULES 

(Polygastrica). 

Intestinal  canal  replaced  by  a  number  of  small, 
interior  cavities ;  multiply  by  spontaneous  division 
of  their  bodiea 
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I.  OEDER. — ^ANENTEBOXTB-lNFusofiiAiA  (Anentera). 

No  internal  nutritive  tube,  nor  anal  orifice. 

I.  SUB'0EDEE,—GYumcA3X8  (Gynmica). 

Body  with  no  external  cilia,  nor  pseudopediform 
prolongationa 

1.  Family. — Monads  (Monadidse).     Without  exter- 

nal shell ;  body  uniform,  dividing  by  simple, 
spontaneous  fissure  into  two  or  several  in- 
dividuals. 

2.  Family.  —  Shelled-Monads  (Crjrptomonadidse). 

Individually  enveloped  in  a  soft  or  slightly 
indurated  shelL 

3.  Family. — Ohhe-Anvmalcides   (Volvocidse).     An 

external  envelope  or  shell,  spontaneously 
dividing  into  a  number  of  aniTnals  which 
take  the  form  of  a  polypaiy. 

4.  Family.  —  Thread- Animalmles    (Vibrionidse). 

Filiform ;  without  shell ;  associated  in  fili- 
form chains  by  means  of  imperfect  transverse 
spontaneous  division. 

5.  Family. — Pa/rasitio-Animalcules  (Gregarinidse). 

Single,  solitary,  nucleated  cells,  without  cilia; 
parasitic  in  the  intestines  of  many  inverte- 
brates, especially  insects. 

6.  Family. — Closterians   (ClosteriidsB).      Dividing 

spontaneously,  into  a  baciliform  polypary; 
shell  with  moveable  papillae  in  the  aperture. 

7.  Family. — Astasiams  (Astasiidse).    Body  with  a 

single  aperture,  changing  at  pleasure  to 
caudate,  or  ecaudate ;  shell  none* 

b5 
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&  Faxilt.  —  SheUed'Asiadoms  (Epipyxididse). 
Body  with  a  single  Sfehxae^  changing  the 
fi>rm  at  will ;  an  external  shelL 

n.  SUB'OEBEB.—EpnsicBASS  (Epitricha). 

Body  ciliated^  or  furnished  with  setae,  without 
pseudopediform  prolongations. 
9.  ¥AMiLY.'-^Di8k-AnimoUcide8{Cjdii^dasi).  Body 
with  ciliated  I4)pendage8 ;  shell  nona 

10.  Familt.  —  Wrea^h^AniTnalcyZes   (Peridrniid»). 

Cili^B  often  in  the  form  of  a  zone  or  crown ; 
an  external  shelL 

ITL  SUB^EDER—PsEUDOWDS  (Pflcadopoda). 

Body  with  variable  pseudopediform  prolongations. 

11.  Family. — Protean-AnvmaZcidea    (Amoebid®). 

Body  without  a  shell ;  furnished  with  vari- 
able processes. 

12.  Family.  —  CapauLe-AniTruiLcvXea     (Arcellid»). 

Body  with  changeable  i^pendages ;  enclosed 
in  an  urceolate  or  scutellate  shelL 

II.  ORDER — EsTEBODELOUS-lKFcrsoBiAiA  (Ekiterodela). 

An  internal   digestive   canal,    provided  with  a 
mouth,  and  an  anal  opening. 

L  SUB'ORDER,—A:so¥iBTBiAS^  (Anoi»8fchia). 

Mouth  and  anus  contiguous. 
1.  Family.  —  Bell  -  Animalcules      (Vorticellidae). 
Without    shell;     developicg    by    imperfect 
spontaneous  division ;    free  and  solitary,  or 
fixed  and  associated. 
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2.  Family. — Loricated  BeU-Animalcvlea    (Ophry- 

diidse).      Animal  loricated;   solitary  or  ag- 
gregated ;  with  a  shell 

n.  SUJB-OBI)EE.—E!XASTi(yrwffrAX[S  (Bnantiotreta). 

Mouth  and  anus  terminal,  and  opposite ;  repro- 
duction by  transverse  division. 

3.  Family.  —  RolUng -Animalculea     (Enchelidse). 

Without  a  shell 

4.  Family. — Box-Animalculea  (Colepidss).     Lori- 

cated, or  furnished  with  a  shell 

UI.  SUB-OjRDI!£,—AujOTBEiAjsiB  (Allotreta). 

Mouth  and  anus  terminal  and  opposite;   repro- 
duction by  longitudinal  and  transverse  division. 

5.  Family. — ^i^ecA^-^^ianaZct^Z^A  (Tracheliidse).  Anal 

opening  alone  terminal ;  without  a  shell 

6.  Family. — Swan-AniToalaides  (Tradielocercidse). 

Oral  opening  only  terminal ;  without  a  shell 

7.  Family.  —  Shield -Ammaimlea     (Aflpidiscid»). 

Anal  op^iing  only  terminal ;  with  a  shell 

IV.  SUB-ORDER,— KhirnvmASS  (Katotreta). 

Mouth  and  anus  not  terminal;  reproduction  by 
longitudinal  and  transverse  division. 

8.  Family.  —  Bre(i8t'Animal(ywle8     (ColpodidsB). 

Without  a  shell ;  neither  opening  terminal. 

9.  Family.  —  HoAMe-Anirn/alcukd  (Oxytrichidae). 

Without  a  shell;    with  vibrating  cilia^  and 
with  non-vibrating  styles  or  uncini 

10.  FAmLY.—Boat-AniiTudculea  (Euplotidse).  With 

a  shell ;  neither  orifice  terminal 
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FORAMINIFERS. 

These  singular  animals  until  recently  were  regard- 
ed as  a  distinct  order  of  Cephalopodous  Mollusks, 
which  the  polythalamous  nature,  and  general  ap- 
pearance of  their  small  shell-like  skeletons,  seemed 
to  authorize>  Although  the  organization  of  the 
vital  portion  of  their  bodies  appears  so  simple,  yet 
these  little  nautiloid  shells  are  remarkable  not  only 
for  their  beauty  and  varied  forms,  but  for  a  certain 
degree  of  complexity  in  their  structure.  Minute  as 
are  the  F(yrxvmvn,if&ray  they  yet  are  powerful  auxi- 
liaries to  the  coral-forming  Polypiferay  in  building 
up  islands  in  the  middle  of  the  ocean,  in  obstructing 
navigable  channels,  and  in  gradually  filling  up  bays 
and  harbours.  They  are  found  in  the  greatest 
abundance  on  the  sandy  shores  of  tropical  coun- 
tries, although  very  numerous  forms  are  met  with 
on  our  own  coasta  Nine  hundred  species  belong- 
ing to  sixty-eight  genera,  have  been  described  by 
D'Orbigny,  from  existing  seas,  and  it  would  appear 
that  in  the  fossil  state  they  are  no  less  numerous, 
the  same  eminent  naturalist  having  discovered  and 
recorded  thirty  genera^  consisting  of  two  hundred 
and  fifty  species  in  the  Cretaceous  formation  only. 
In  order  to  render  their  forms  obvious  to  the  eye 
of  the  casual  observer,  M.  D'Orbigny  made  exquisite 
models  on  a  large  scale  of  the  different  genera, 
copies  of  many  of  which,  in  plaster  of  Paris,  may 
be  observed  in  the  British  Museum, 
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II.  CLASS.— FORAMINIFERS  (Foraminifera). 

AniTnA.1  bursiform,  Bimple,  gelatinous,  without 
appreciable  organization,  but  secreting  a  delicate, 
many-celled,  internal,  calcareous  skeleton,  into  the 
cells  of  which  the  animal  can  retract ;  mouth  central, 
surrounded  by  retractile,  tentacular  processes,  which 
constantly  vary  in  form,  and  which  serve  for  swim- 
ming and  crawling. 

1.  Family. — Straight-ForamirdferB     (Vaginulidae) 

Shell  many-celled,  with  the  cells  placed  end 
to  end  in  a  single  series  in  a  straight  or 
slightly  curved  form. 

2.  Family. — Alter7i(dimg -Forammifere     (Textu- 

lariidae).  Shell  many-celled,  with  the  cells 
disposed  alternately  in  two  or  three  parallel 
series,  but  without  forming  a  regular  spiral 

8,  Family.  —  SpwdL-Forcmrniifera  (DiscorbidcB). 
Shell  many-celled,  with  the  ceUs  arranged  in 
a  single  series,  but  forming  a  regular  spir^ 
which  is  disooidal  or  turriculate. 

4  Family. — ^/Tniricafed-i^orammi/erd  (Miliolidae). 
Shell  with  the  cells  variously  clustered  and 
imbricate,  and  each  rolled  round  a  common 
axis ;  aperture  usually  furnished  with  an 
appendage. 

5.  Family.  —  Compcmnd-Fora/mmifers  (Orbiculi- 
nidse).  Shell  with  the  cells  divided  into  se- 
veral smaller  cavities  by  small  tubes,  or  by 
partitiona 
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6.  Family. — Pdagii^Forcmimif era  (Thsl^ 

Shell,  when  present,  tranflparent,  brittle, 
either  perforated  by  numerous  rounded  aper- 
tures^  or  with  the  apertures  prolonged  into 
short  tubes. 


SPONGES. 


The  Sponges,  although  they  have  been  claimed  as 
the  prc^erty  both  of  the  Phytologist  and  Zoologist 
respectively,  are,  at  present,  usually  regarded  as 
members  of  the  Animal  Kingdom,  though  their  claims 
to  this  distinction  are  <^rtainly  not  very  obvious. 
No  indication  of  sensation  has  been  detected  in  their 
amorphous  bodies :  in  &ct  they  cannot  be  said  to 
feel  as  much  as  many  undoubted  vegetables.  They 
have  no  stomach  or  receptade  for  food,  usually  re- 
garded as  the  "6vne  qua  non*'  of  an  animal,  for  their 
substance  is  permeated  by  canals,  which  convey  the 
water,  in  which  their  nourishment  is  dissolved,  to 
every  part  The  Sponges,  however,  diflfer  from  plants, 
in  giving  out,  when  burned,  a  smell  resembling  burnt 
horn,  which  indicates  the  presence,  in  considerable 
abundance,  of  nitrogen  in  their  composition.  Their 
more  animal  part  is  a  thin,  transparent,  gelatinous 
layer  which  invests  the  complicated  tissue  of  homy 
fibres  usually  known  under  the  name  of  "  Sponge," 
but  which  is  in  reality  the  skeleton  of  these  aniTnak 
TheSponges  of  commerce  are  obtained  in  considerable 
quantities  from  the  Mediterranean,  and  are  usually 
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prepared  by  soaking  in  dilate  hydrocliloric  add,  in 
order  to  remove  all  traces  of  lime,  and  then  bleached 
and  weU-beaten,  to  render  them  fit  for  the  market ; 
b«it  the  greater  majority  of  Sponges  are  unfit  for 
useful  purposes,  on  account  of  the  large  amount  of 
siliceous  and  calcareous  spicula  with  which  their 
skeletons  are  strengthened.  Although  the  portions 
of  a  Sponge,  when  cut  in  half,  will  each  grow  and 
become  perfect  sponges,  yet  their  usual  mode  of  pro- 
pagation is  by  means  of  gemmules,  which  sprout 
from  the  delicate  granular  film  covering  their  ske- 
leton; and  which,  gradually  becoming  detached 
from  the  parent  body,  are  furnished  with  dlia,  swim 
freely  about,  and  afterwards,  finding  a  favourable 
locality,  become  fixed,  and  gradually  enlarge  into 
Sponges. 

III.  CLASS.— SPONGES  (Porifera). 

Body  multiform,  fixed,  fleshy,  composed  of  a 
fibrous  axis,  covered  with  a  gelatinous  coating; 
often  interwoven  with  siliceous  or  calcareous  spicula. 
Reproduction  by  geomiules. 

L  ORDER — Hobny-Sponges  (Cornea). 

Body  very  porous  and  elastic,  soft,  composed  of  a 
fibro-comeous  skeleton,  which  anastomoses  in  all 
directions ;  without  any  spicula. 
1.  Family. — Sponges-proper   (Spongiidse).     Body 
irregular,  traversed  by  tortuous  canals,  open- 
ing externally  by  distinct  oscula. 
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II.  ORDER.— Siugeoub-Spokqes  (Silicea). 

Body  more  or  less  rigid  or  friable,  and  strength- 
ened with  siliceous  spicula. 

1.  FAmLY.—Thethycm-Spongee  (ThethyidaB).  Body 
irregular,  tuberiform,  sarcoid,  firm;  spicula 
fSsisciculate,  and  diverging  from  the  centre  to 
the  circumference. 

in.  ORDER.— Calcabeous-Sfonges  (Calcarea). 

Body  not  very  soft,  composed  of  a  sub-cartilagin- 
ous substance,  supported  by  calcareous  spicula. 
1.  YAXTLY.'-'GTantiaTirSpoTigea  (Grantiidae).    Body 
more  or  less  solid,  irregular,  traversed  by 
tortuous  canals,  terminating  by  oscula  over 
the  whole  sur&.ce. 


In  finally  revising  the  divisions  of  the  Animal 
Kingdom,  we  considered  it  advisable  to  alter 
somewhat  the  arrangement  as  given  at  page  4. 
We  have  therefore  subjoined  the  order  which  we 
have  adopted  in  the  preceding  pages,  in  which, 
instead  of  endeavouring  to  approximate  connecting 
links  between  the  different  Sub-kingdoms,  we  have 
placed  the  Classes  of  the  five  primary  divisions  in 
linear,  graduated  series,  commencing  in  each  with 
the  most  highly  developed.  Several  additional 
synonymes  have  also  been  added  for  the  sake  of 
reference. 
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CLASSIFICATION  OF  THE  ANIMAL 
KINGDOM. 


1: 


L— SUB-KINGDOM.    VERTKBRATE-ANIMALS. 

Yertebrata,  Guv,     Osteozoa,  Blainv.      Spinicere- 
brata,  Orcmt    Myelencephala,  Owen. 

1  Claas  MammdU  ...(Quadnipedes  -  vivi-\ 

pari,  Oetn.  \  H8amathenna»  Latr. 

Mammalia,  JAik  \  YectSbr^  •  aUantoi- 

Mammifera,  Cttv.)  f     diens,  M,  Edw, 

2  „     Birds  ^..(Avea,  Lin.)  j 

3  „     MeptUe§  (Reptilia,  Xtn^  \  ?^ 

Bc\eTodeTiDA,Kirby.)  I  g  ^- 

4  „      AmpMbian»,.{AmjghibiBk,  LcOr.       \  g 

BaXTuSbSaLf  Bromgn,     \$ 
Malaood6rma,Ztr6y    | 
Dipnoa^  Leuclc)        J  : 

6     „      FiaKe$..  (Kscea  (para),  Zin.  ^ 

Solibranchia,  Latr,  ^ 

PoiBaona,  Lacep,) 

IL— SURKINGDOM.      MOLLUSOOUS-ANIMALS. 

Testacea^  MoUia,  Plvay.  Vermes  (pars),  Lin. 
MoUusca,  Guv,  Gasterozoa,  Garvs.  Malacozoa, 
Blainv,  Cydogangliata,  Grant. 
gliata,  Owen. 

1  Claaa  CephaJU)p<kd$ (Cephalopoda,  Cv/o. 

Antliobrachiophora,  Qray) 
%     n     Pteropodi (Pteropoda,  C?i«v. 

Aporobranohiata,  BUUnv. 

Stomatoptarophora,  Ohray.) 
Z     „     Ooitercpodi. (Gaataropoda,  (7tt«. 

Trachelipoda,  Xom. 

Qasteropodophora,  Cfray.) 


P 
I 


Heterogan- 


5S 


t 
i 


878  MANUAL  OF  NATUKAL  HISTOBY. 

4  daas  £ivaloei    (Conohifera,  Zam^ 

Lamellibraaohiata,  Blcmv, 
Conchophora,  Cfniy, 
Tropiopoda^  MucgiU, 
Bithyns  Aristotle.) 

5  M     JSradkiopodi (Bnchiopoda,  0w9» 

Pftlliobranchiata»  BlavM, 
Spirobiachiophoray  Qray,) 

6  „     Tumcaria   (Tunicata^  Lam, 

ABcidia,  Lin. 

Heterobrancfaiatay  Bknn/v. 
Apoda,  MacgiU.) 


IIL— SUB-KINGDOM.    ANNTTLOSE-ANIMALS. 

Insecta  et  Yermes  (pars),  Lin.  Articulata,  CW. 
Annulosa^  Madea/y.  Entomozoa,  Blainv.  Diplo- 
gangHata^  vel  Entomoidea^  Diploneura^  Grant. 
Homogangliata,  Owen. 


1  CUflB  Inteda (Inaecta,  Chldfim. 

Hexapoda  (para),  Latr, 
Ftilota»  ArigtatU. 

2  „     Aiolopodi  (Aiolopoda,  nobis.) 

S     „     Aniehnidans  ...(Araohnid%  Madoay. 

AiaohnideSy  Lam. 

Aiaolmoida»  Zeac^ 

Unogaiay  Fabr.) 
i     M      Cmstaoeans   .».(CrttBtaoea,  Ows). 
5     „     Oirrhopods (GiTriu>podi^  Owf, 

Cirripeda^  Loach. 

Cirripedeiy  Madeay. 

Nematopoda,  Blaine. 

LepsB^LisK) 
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6  ClasB  FM-Parantei .  .(Epizoa,  £lamp. 

SiplionoBtomata^  Latr.) 

7  »     AtmeUdt {AsmeMti,  MacUay, 

Ammlida,  Orant, 
AumdoBA,  Latr,) 
Annftllidee,  Lam. 
Annnlata)  Jf.  Edw.) 


IV.— SUB-KINGDOM.    BADIATE-AJ^IM  A  Tfl. 

Centroniae,  Pallas.  Yermes  (pars),  Lin.  Zoophyta, 
Ckuv,  Animanx  apathiques  (pars),  La/m.  Badiata 
(pars),  Flem.  Acimozoa^  Blmnv.  Diploneura 
vel  Helminthoidea  (pars),  et  Cydoneura  (pars), 
Ora/nL    Nematoneura,  Owen, 


1  Claaa  EcMnodemu (Eohinodermata,  Cuv, 

Cirrhodennata)  Blaifw.) 

2  „     Sea-NatUa    (Acalephso,  Cuv, 

Arachnodeormata  Blaiiw, 
Malaoiinia,  Grant) 

8     „      Botifers    (Rotifera,  |  ^^ 

InAisoria  (pars),  i 
Rotatoria,  Mr. 
Syatolides,  Sieb.) 

4  „     AteidiafirPoUfpa  (Polyzoa,  Thomp, 

Bryozoa,  Shr. 
Giliobraohiata,  Fa/rre.) 

5  „     Oavkary-Pa/raritet  ...(Coelmintha,  Owen, 
Nematoidea,       j  ^^^ 


J 


Entozoa  (para)] 
Vera-rigidulee,  Lam.) 

6     „     Polypi  (Polypifera,  Grant. 

Anthozoa,  Bhr. 
Vhjixaoak,  Brandt. 
Zoophyta,  Gray.) 
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7  Class  ParmkAymaiou»-Paraiite8  (Sterelmintha^  Owen. 

Ven-molaMea,  Lam, 
EntoBoa  (pan),  JSimI)     ■ 

v.— SUB-KINGDOM.    ACRITE-ANIMALS. 

Radiata  (pars),  Flem.  Cryptoneura  (pars),  Rudol- 
phi.  Animanx  apathiques  (pars),  La/nL  C jcloneura 
(pars),  Grcmt.  Acrita,  Madeay.  Oozoa,  Ca/ru8. 
Protozoa,  Oken. 

1  CUsB  It^fiuoridl-Aniinalcuiei  ..(Inixifloria  (pars),  Liik 

Polygastrica,  Ehr, 
AgB8tria»  JBlainv,) 

2  „     Foraminifen (Foianmiifera,  jy(HK) 

8     „     Sponffet  (Spongia,  Lin^ 

Porifera,  Grant 
Amorphozoa,  JBlamv.) 
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PART  II. 


PHYTOLOGY. 

THK  HATUBAL  FAMIIJEB  OV  THS  VBOITABLB  KOIODOM,  ARBAKOSD 
ACCWBDnrO  TO  THEIB  OROAlOZAnOV. 

The  extreme  importanoe  of  the  Vegetable  King- 
dom to  mankind,  the  great  beauty  of  eome  of  its 
members,  the  graceftd  proportions,  or  the  singular 
construction  of  others,  have  rendered  it  an  object 
of  engrossing  attention  from  very  remote  times.  As 
knowledge  spread  and  civilization  increased,  the 
rude  acquaintance  possessed  by  early  races  with 
useful  fruits  and  herbs,  gradually  increased  into  a 
special  study  for  ancient  sages  and  philosophers. 
Among  the  Greeks  it  was  pursued  by  Hippocrates 
and  Aristotle,  by  Theophrastus  and  Dioscorides,  and 
in  the  western  world  it  ranked  among  the  scientific 
acquirements  of  the  elder  Pliny.  Nor  was  it 
deemed  unworthy  of  the  attention  of  the  wisest  of 
men,  for  it  is  recorded  in  Sacred  writ  that  Solo- 
mon, King  of  Israel,  spoke  of  trees,  from  the  cedar- 
tree  upon  Lebanon,  unto  the  hyssop  that  sprung 
out  of  the  wall     Nearer  our  own  times  it  num- 
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bered  Bmang  its  caltivators  the  industrious  Oes- 
ner,  Tamer,  the  father  of  English  Botany,  quaint 
old  Gerard  the  herbalist,  the  philosophic  Bay,  the 
learned  Tonmefort,  and  finally  it  took  a  lasting 
stand  on  a  fixed  and  sure  basis  under  the  presiding 
genius  of  the  illustrious  Scandinavian  linnffius. 
Since  his  era  it  has  occupied  a  high  place  among 
the  natural  sciences,  having  been  further  advanced 
by  the  labours  of  such  men  as  Jussieu,  DecandoUe, 
and  Smith  ;  while  among  those  still  living,  it  may 
not  be  invidious  to  mention  the  veteran  Bobert 
Brown,  "  Botanicorum  fibdle  princeps.'' 

Phytology,  or  the  study  of  plants  and  their  pro- 
ducts^ embraces  the  consideration  of  the  whole  Ye* 
getable  Kingdom,  and  treats  of  the  distribution,  the 
conformation,  the  properties,  and  the  classification 
of  trees,  shrubs,  and  herbs,  from  the  minute  lichen, 
or  simple  floating  weed,  to  the  gracefully  waving 
palm  or  lofty  mountain  pine.  The  latter  of  these, 
or  classification,  which  will  chiefiy  engage  attention 
in  the  following  pages,  is  founded  mainly  on  ecxter- 
nal  characters,  altJiough,  more  especially  of  late 
years,  differences  in  internal  structure  are  likewise 
taken  into  account.  Omitting  mention  of  eariier 
more  primitive  plans,  the  first  division  which  ob- 
tained great  reputation  was  the  celebrated  artificial 
arrangement  of  Linnfflus^  which,  from  its  simplicity, 
and  the  comparative  &cility  of  its  application, 
gained  a  wide-spread  popularity.  But,  after  a  time, 
when  its  novelty  had  worn  ofi",  complaints  began  to 
be  made  of  its  limited  nature,  as  in  the  absence  of 
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the  parts  of  fructification,  the  dafis  or  order  of  a 
plant  could  not  be  determined.  Hence  aroae  a  cry 
for  a  natural  dafisification,  which,  indicated  by  Bay, 
and  acknowledged  by  LinnseuB,  was  first  given  to 
the  world  in  a  detailed  form  by  Antotne  Laurent  de 
Jus6ieu,inl789.  EGls  system  has  since  been  Yariously 
modified  by  different  writers,  of  whom  the  most 
recent  is  Lindley,  whose  views  are  here  chiefly 
followed.  We  have  restored  to  the  "  orders  "  of  the 
last  named  writer,  their  original  designation  of 
&milies,  while  his  "  alliances ''  are  our  orders,  as  it 
only,  we  believe,  tends  to  confuse  when  we  find 
phytological  and  zoological  groups  of  equal  value 
differing  in  their  mode  of  nomendatura  In  other 
respects,  however,  we  have  adopted  nearly  through* 
out,  the  uniform  system  of  termonology  employed  in 
the  last  edition  of  the  ''Vegetable  Kingdom."' 

Scarcely  any  branch  can  be  more  universally 
attended  to  by  the  travelling  naturalist  than  thai 
of  Phytology.  Wherever  he  bends  his  way  he  will 
almost  certainly  discover,  in  some  form  or  another, 
v^table  existencea  Water  and  land  alike  teem 
with  herbaceous  productions,  the  former  being  either 
marine  or  fresh-water.  Among  the  latt^  will  be 
found  numerous  aquatic  species,  both  floating  and 
submerged,  while  the  scum  on  the  surfiu^  of  ponds 
and  stagnant  pocds,  will  under  tiie  microscope,  ex- 
hibit various  primitive  forms  of  vegetable  li&.  On 
the  sea-shores,  and  extending  thence  outwards  to 
various  depths,  will  be  seen  numerous  varieties  of 
marine  Algce^  and  away  fix)m  the  land,  often  in  the 
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midst  of  the  ocean,  floating  masses  of  sea-weed  are 
frequently  met  with,  which  are  likewise  at  times 
the  abodes  of  pelagic  Crustaceans,  and  other  JiniTnAlg 
On  terra-firma  eveiy  country  has  its  own  peculiar 
plants,  which  vary  from  the  luxuriant  vegetation  of 
the  valleys,  to  the  bleak  and  barren  wilds  of  alpine 
regions,  or  from  the  thickly-set  forests  of  the  tropics 
to  the  frigid  ice-dad  rocks  of  arctic  or  antarctic 
dimes.  No  coimtry  is  yet  known  to  be  entirdy 
destitute  of  herbage.  Melville  Island,  Novaya  Zem- 
lya,  and  Spitzbergeh,  in  the  &t  north,  as  well  as 
Tierra  del  Fuego,  and  the  latdy-discovered  lands  of 
the  extreme  south,  alike  yidd  their  contributions; 
even  from  KergudenVland,  that  Isle  of  Desolation, 
a  limited  Flora  has  been  compiled  by  the  younger 
Hooker. 

Vegetables  play  a  most  important  part  in  the 
economy  of  our  globa  Not  only  do  they  yidd 
abundant  aliment  for  man  and  beast,  for  insect  and 
worm,  but  also  by  absorbing  carbon  from  the  atmo- 
sphere they  purify  it  and  render  it  fit  for  respiration ; 
their  ashes  also,  and  other  debris  form  the  basis  of  a 
rich  soil,  which  espedally  in  new  coimtries  is  of  vast 
importance.  Coals  and  other  bituminous  minerals, 
which  are  the  fossilized  remains  of  primeval  forests, 
are  too  well  known  as  most  valuable  agents  in  the 
hands  of  man,  to  be  more  than  mentioned.  In 
short,  whether  clothing  the  plain,  adding  beauty  to 
the  landscape,  or  magnificence  to  the  mountain, 
whether  charming  the  eye,  or  pleasing  the  imagina^ 
tion,  affbrdiDg  raiment,  food,  or  medicine,  or  em* 
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ployed  in  the  arts  or  sciences,  they  equally  point  to 
the  great  first  cause,  whose  omniscience  renders  all 
his  works  subservient  to  good, — 

"  Where  order  in  variety  we  see. 
And  where,  thoygh  all  things  differ,  all  agree." 


CLASSIFICATION  OF  THE  VEGETABLE 
KINGDOM. 


I— SUB-KINGDOM.    FLOWEMNa-PLANTa 

Phanerogamia,  Xm.  Yasculares,  2)6  (7a7u2.   Heteror- 
gana,  SchvUz,    Sexuales  Lindl. 


1  Claaa  Bxogena    (Anthophytse,  Ohen. 

Dichorgana,  SchuUz. 
Fhylloblastse,  Bei^m. 
Synechophytaj  SehUid, 
Ezogense,  LindL) 

2  „      Oymnoffent  (Synorhizse,  J2ie^' 

GymnospermfiB,  |  ^^^^^ 
Gymnogen®,      ) 

DictyogeniB,}:^*^') 

4     ,,     Endogetu (Endorhizeee,  iKtcA. 

Synorgan%  SchuUz, 
Teleophyta»  Schldd. 
EndogensB,  LindL) 

6     „     MizoffeM (Ehizanthees,  ^2ttm. 

Acrobrya  (pars),  EndL 
Evascularee,  \ 
Sporogen®,  i  Lindl) 
Bhizogense,  ) 


'If? 
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IL— SUB-KINGDOM.     FLOWERLESS-PLANTS. 

Ciyptogamia,  Li/ru  Acotyledones^  Ju88.  Cellu- 
lares,  De  Ca/nd,  Homorgana,  SchuUz.  Esexuales, 
Lindl. 

1  CUuu  Aerogmi  (Fseadoootyledoiieee,  Agardh. 

Heteronemea^  Fries, 
Hysterophyta,         )  ^^^ 
Acrobrya  (partim), ) 
Cormogenss,  LindL 
AcrogensD,  JBrongn.) 

2  „     ThaUogens    (AcotyledonesB,  Agardh, 

Homonomea,  Fries. 
Cryptophyta,  LinJt, 

Ftotophyta,  ) 
AmphigensBy  Brongn, 
Thallogense,  Lvndl) 


FLOWERINaPLANTS. 

Among  Vegetables,  Sub-kingdoms  cannot  be 
defined  or  limited  with  the  same  precision  and  ac- 
curacy as  among  animals,  for  the  nervous  system, 
of  which  the  different  modes  of  distribution  serves 
so  well  as  the  basis  of  primary  divisions  in  the  lat- 
ter, is  totally  wanting  in  the  other,  nor  do  they 
possess  any  other  tissue  which  can  adequately  sup- 
ply its  place.  Some  systematical  writers,  indeed, 
discard  the  separation  into  Sub-kingdoms  altogether, 
and  proceed  at  once  to  Classes,  Sub-classes,  and 
Orders.  But  without  laying  too  much  stress  on 
such  divisions,  they  seem  to  be  naturally  indicated. 
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and  are  found  useftil  for  purposes  of  study,  and  ac- 
cordingly two  such  have  been  established,  which  are 
determined  by  the  presence  or  absence  of  flowers, 
and  of  distinct  organs  of  fructification.  The  first  of 
these,  variously  named  the  Flowering,  Sexual,  or 
Phanerogamic,  is  the  highest  in  the  scale,  and 
contains  all  the  more  important  species.  As  a  gene- 
ral rule,  its  members  attain  a  much  larger  size,  and 
are  in  all  respects  more  fully  developed.  They  pos- 
sess vascular  as  well  as  cellular  tissue,  or,  as  these 
are  technically  expressed,  "  parenchyma^"'  and  "  an- 
gienehyma ;"'  they  all  have  distinct  sexual  organs, 
either  in  the  same  or  in  different  individuals,  that  is 
to  say,  they  are  either  hermaphrodite  or  unisexual ; 
and  finally  they  are  propagated  by  seeda  They 
compose  nearly  six-sevenths  of  the  total  number  of 
genera  and  species  at  present  known,  the  compara- 
tive proportion  being  greatest  within  the  tropics, 
and  diminishing  towards  the  poles. 

Flowers  have  been  arranged  according  to  their 
colour  in  three  series,  viz.,  white,  xanthic,  and  cya- 
nic, the  first  including  all  the  pale  coloured  kinds, 
the  second  comprehending  the  yeUows  and  scarlets, 
and  the  third  comprising  the  blue  and  the  pur- 
ple varieties.  The  white  abound  more  in  northern 
situations  and  alpine  regions,  the  xanthic  are  more 
common  in  the  tropics,  especially  during  the  autumn, 
while  the  cyanic  flourish  in  the  congenial  climates, 
and  under  the  dear  blue  skies  of  warmer  parts  of 
temperate  latitudes. 

Almost  all  the  vegetable  products  employed  by 
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man  are  yielded  by  ibis  Sub-kingdom,  wbidi  like- 
wise affords  abimdant  food  for  tbe  lower  animals, 
oomprebendiDg  trees  of  all  kinds,  as  the  Oaks,  the 
Sycamores,  tbe  Beecbes,  tbe  Pines  of  temperate 
dimes, — also  tbe  Baobabs,  tbe  Palms,  tbe  Cycads  of 
tbe  tropics, — all  fruit-produdng  species, — culinary, 
and  otber  edible  bepbs, — ^tbe  tea,  coffee,  and  cocoa 
plants, — ^tbe  sugar-cane, — tbe  cereal  grains,  and  all 
grasses, — and  in  fine,  almost  all  plants  yielding  drugs, 
gums,  resins,  or  otber  economical  agents. 

1. — Sub-Kingdom. — Flowering-Plantb 
(PhaTierogamia). 

Flowers  (variously  modified)  present ;  fiiictifica- 
tion  mostly  springing  fi-om  a  stem;  reproductive 
organs  distinct ;  propagate  by  seeds ;  sexes  in  tbe 
same  or  in  different  individuala 


EXOGENS. 

Exogenous  plants  constitute  tbe  most  numerous 
class,  not  only  of  tbe  Phcmerogcmiia,  but  of  tbe 
wbole  Vegetable  Kingdom,  comprising  upwards  of 
six  tbousand  genera,  and  not  fewer  tban  sixty-six 
tbousand  specie&  Tbey  are  in  all  respects  tbe  Inost 
advanced  forms  of  vegetable  life,  tbeir  organiza- 
tion being  more  complex,  tbeir  vitality  more  in- 
tense, and  tbeir  powers  of  endurance  and  length 
of  life  more  extended.  Tbey  derive  tbeir  name 
from  tbe  manner  in  wbicb  tbe  woody  tissue  is 
formed,  new  matter  being  annually  added  fix>m 
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withouU,  which  from  year  to  year  gives  the  look  of 
a  series  of  concentric  rings  in  a  transverse  section  of 
the  trunk.  The  centre  is  occupied  by  a  lighter  tis- 
sue, named  "pith,''  while  the  exterior  is  covered 
with  bark,  which  is  renewed  annually  by  fr^h 
matter  from  within,  or  on  that  sur&ce  which  is  in 
contact  with  the  true  wood.  The  appearance  of  a 
cross  section  of  a  stem  presents,  as  just  mentioned, 
concentric  rings,  varying  in  number  according  to 
the  age  of  the  individual,  which  are  again  crossed 
at  right  angles,  by  lines  radiating  from  the  centre. 
To  this,  however,  there  are  many  exceptions;  in 
some  the  radii  are  wanting,  in  others  there  is  but  a 
single  ring,  or  there  may  be  irregular  layers  of  cel- 
lular tissue  between  the  woody  zones.  These  have 
been  proposed  by  Lindley  to  be  placed  in  a  separate 
class,  to  which  the  name  of  "  Homogens  "  has  been 
assigned,  but  this  idea,  though  apparently  founded 
on  sound  principles,  has  not  yet  been  worked  out. 
Exogens  were  by  De  Candolle  styled  DicotyledoneSy 
from  the  seed  being  composed  of  two  cotyledons. 
The  different  parts  of  the  flower  are  generally  either 
five  or  some  multiple  of  that  number ;  occasionally, 
however,  four  is  the  primary  number,  and  in  some 
rare  cases  three. 

Various  methods  have  been  proposed  for  arrang- 
ing this  class.  Some  adopt  as  the  basis  of  their 
division  the  existence  or  non-existence  of  distinct 
floral  envelopes,  the  former  being  divided  into 
monopetalous  and  polypetaloua  Slightly  differ- 
ing from  this  is  the  plan  of  De  CandoUe,  who 
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named  his  divisioiis  ThoJa/miflorcBj  CkdyiAflordBy 
CoTcHUjUmB^  cmd  MonocMamydece,  In  the  suo- 
oeeding  pages  we  shall  employ  a  slight  modification 
of  the  scheme  offered  by  the  learned  anthor  of  the 
^'Vegetable  Kingdom,''  who,  considering  that  the 
parts  of  fructification  are  the  most  important  floral 
organs,  has  founded  his  classification  on  their  dis- 
tribution and  relative  situation,  and  accordingly 
has  established  four  sub-classes,  vizL,  DicUnous, 
Hypogynous,  Perigynous,  and  Epigynous  Exogens. 
But  we  consider  that  the  last  three,  not  being  equiva- 
lent in  value  to  the  first,  must  be  rejected  as  sub- 
classes, and  continued  merely  as  inferior  divisiona 
The  great  distinction  among  Exogens,  being  the 
Hermaphrodite  or  Unisexual  nature  of  the  flowers, 
indicates  two  primary  sections,  the  one  Diclinous, 
and  the  other  Monoclinous  or  bisexual  The  latter 
may  be  satisfactorily  arranged  according  to  the 
position  of  the  stamens  into  Hypogynous,  Perigy- 
nous, and  Epigynous  alliances,  which  principle  might 
possibly  be  extended  to  the  other  sub-clasa  Ar- 
ranged therefore  in  a  diagram  they  appear,  thu£f,  in 
descending  seiiea — 

1.  Sub-daas  Bisexual  Exoffent Honodinese. 

1.  Hypogynee. 

2.  Perigynese. 
8.  Epigynese. 

2.  „        Unisexual  Exoffens Diclineae. 

L— CLASS  EXOGENS  (Exogenic). 
A  cellular  and  a  vaacular  system;   stems  "with 
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wood  and  true  bark ;  wood  arranged  in  concentric 
circles,  augmented  by  growth  from  without,  the 
hardest  parts  being  internal;  bark  separable; 
epidermis  furnished  with  stomata;  leaves  reticulated, 
usually  articulated  to  stem ;  type  of  fructification 
quinary  or  quatenary;  embryo  dicotyledonous;  ger- 
mination exorhizaL 

I.  SUB-CLASS. — BisBXUAL-ExooENS  (MonoclinesB). 

Male  and  female  organs  of  reproduction  on  the 
same  flower. 

L  ALLIANCR — ^Efigthous-Exooems  (Epigynes). 

Flowers  commonly  hermaphrodite ;  stamens  grow- 
ing to  the  side  of  either  the  calyx  or  corolla ;  ovary 
inferior  or  nearly  so. 

L  OBDER— AsARAJUS  (Asarales). 

Flowers  monochlamydeous ;  embryo  small,  lying 
in  a  large  quantity  of  albumen. 

1.  Family. — Bi/rthwovis  (AristolochiaceeB).     Herbs 

or  shrubs,  often  climbing;  wood  without 
concentric  zones;  leaves  alternate,  simple, 
stalked  ;  flowers  solitary,  axillary,  of  a  dull 
colour ;  stamens  &-12  ;  ovary  {^K^lled ; 
ovules  00 ;  finit  dry  or  succulent.  Abound 
in  warm  parts  of  South  America,  rare  in 
North  America^  Europe,  Siberia  and  India; 
]deld  Asarabacca  and  Virginian  Snake-root 

2.  Family.  —  Mistletoes    (Loranthacese).     Shrubs^ 
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usually  parasitic;  leaves  opposite  or  alter- 
nate, veinless,  fleshy,  exstipulate ;  flowers  often 
showy,  axillary  or  terminal;  calyx  often 
bracteated;  petals  0;  ovary  unilocular;  ovules 
definite,  nucleus  naked;  fruit  succulent 
Common  in  equinoctial  Asia^  and  America^ 
rare  in  Africa^  Europe,  at  the  Cape  of  Good 
Hope,  and  in  Australia.  The  celebrated 
mistletoe  of  the  Druids  {Viscwm,  dOyum)  be- 
longs to  this  family. 
3.  Family. — ScmcUd-Wooda  (Santalaceae).  Trees, 
shrubs,  or  herbs ;  leaves  exstipulate ;  flowers 
mostly  in  spikes ;  perianth  4-5-cleft ;  ovary 
coherent,  1-celled;  ovules  definite,^  nucleus 
coated;  fruit  1 -celled,  drupaceous;  seed 
solitary.  Occur  as  shrubs  in  Europe,  and 
North  America^  and  as  shrubs  or  small  trees 
in  the  East  Indies,  Australia^  and  Polynesia 
Yield  Sandal-wood,  Oil-nuts,  &c. 

n.  OEDER— Umbellals  (Umbellales). 

Flowers  polypetalous,  dichlamydeous  ;  seeds  large, 
solitary ;  embryo  small,  in  a  large  quantity  of  al- 
bumen. 

1.  Family.  —  Bruniads  (Bruniacese).  Shrubs, 
branched,  heath-like;  leaves  alternate,  small, 
imbricated,  entire,  exstipulate;  flowers  small, 
often  capitate;  petals  alternate  with  seg- 
ments of  calyx ;  stamens  alternate  with  pe- 
tals; anthers  turned  outwards,  2-celled, 
dehiscence  longitudinal ;   fruit  2  or  1-celled, 
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dicoccous  or  indehiscent  Natives  of  the  Cape 
of  Good  Hope. 

2.  Family.  —  Witch  -  Hazels      (Hamamelidacero). 

Shrubs  or  small  trees;  leaves  alternate, 
feather-veined,  stipulate ;  flowers  small,  some- 
times unisexual;  ooroUa  imbricated;  anthers 
turned  inwards,  2-celled,  with  deciduous 
valves;  fruit  capsular,  2-celled,  dehiscence 
loculicidal;  seeds  pendulous.  Occur  in  North 
America^  Japan,  China,  Central  Asia^  Mada- 
gascar, and  Southern  Africa^ 

3.  Family. — Dogwoods  (Comaceae).    Trees,  shrubs, 

or  herbs;  leaves  mostly  opposite,  exstipulate; 
flowers  capitate,  umbellate,  or  corymbose;  co- 
rolla valvate ;  sepals,  petals,  and  stamens  four ; 
anthers  2-celled ;  fruit  drupaceous,  berried, 
2-oelled,  crowned  by  limb  of  calyx;  seed 
pendulous,  solitary.  Found  in  temperate 
parts  of  Europe,  Asia,  and  America. 

4.  Famh^y. — Ivy 'Worts  (AraUacese).    Trees,  shrubs, 

or  herbs ;  leaves  alternate,  exstipulate ; 
flowers  umbellate  or  capitate,  pentamerous ; 
corolla  valvate;  anthers  turned  inwards, 
dehiscence  longitudinal ;  ovary  inferior,  2  or 
more  celled;  fruit  mostly  succulent,  2-15- 
celled;  seeds  penduloua  Occur  both  in  tjo- 
pical  and  in  cold  climes.  Among  its  mem- 
bers are  the  common  Ivy  and  other  species 
of  HedercL  The  Ginseng  root  of  the  Chinese 
is  yielded  by  a  species  of  Pcmax, 
6.  Family. — UmhelUfers  (ApiacesB).     Herbs,  often 
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milky;  stems  solid  or  fistular;  leaves  mostly 
alternate,  variously  divided ;  flowers  umbel- 
late, involucrate,  white,  pink,  yellow,  or 
blue ;  calyx  superior,  5-toothed ;  petals  and 
stamens  five;  ovary  inferior,  2-celled;  ovules 
pendulous,  crowned  by  a  double  fleshy  disk ; 
fruit  a  cremocarp,  consisting  of  two  carpels 
adherent  by  their  &ce  to  a  common  axis; 
seed  pendulous,  usually  firmly  adherent  to 
pericarp.  From  its  vast  extent,  amounting 
to  267  genera^  and  about  1500  species,  it  has 
been  subdivided  as  follows: — 

1.  Sub-Family. — OrthoapemuB,     Albumen  flat 

on  the  inner  feu^e,  neither  involute,  nor 
convolute. 

2.  Sub-Family. — CamvpyhdpernuB.     Albumen 

curved  at  the  margios. 

3.  Sub-Family. — Ccdoapermoe.     Albumen  cur- 

ved at  the  ends. 
Th€l  species  are  also  arranged  according  to  their 
properties  into  1,  harmless;  2,  those  aflbrding  a 
gum-resin ;  3,  those  yielding  a  volatile  oil ;  and  4, 
the  poisonoua  Among  the  first  are  the  Carrot 
{Panicua),  Parsnip  (Pastinaca),  Celery  (Apium), 
Parsley  (Petrosdi/rmm),  Fennel  {Foenimkim),  An- 
gelica (ArchaTigelica),  Samphire  {Orithmvm),  and 
Eirth-Nut  (BwmwnC).  The  second  divison  affords 
many  medicinal  agents,  as  the  Assafoetida  (Narthex), 
Ammoniac  (Dorema),  Opoponax  {Pastiruica),  Gal- 
banum  (Opoidia),  and  Sagapenum,  derived  from  a 
species  of  FeruXcL    The  third  also  yields  numerous 
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important  substances,  as  Anise  (Pimpmdla),  Cara- 
way (Garvm),  Coriander  {Coriam,d/rv/m),  Cumin 
{Gv/ffvmwm)^  and  Dill  (Anethv/m).  Among  the 
dangerous  indiyiduals  of  the  last  division  may  be 
noted  Hemlock  (Oonium),  Water-Hemlock  (Oicuta), 
Fool's-Parsley  (jEthusa),  and  the  species  of  CEruirir 
the.  The  distribution  of  this  family,  which  is  the 
UmbellifercB  of  authors,  is  widely  extended. 

Ill  ORDER — CiNCHONAia  (Cmchonales). 

Flowers  dichlamydeous^  monopetalous ;    embryo 
minute,  in  a  large  quantity  of  albumen. 

1.  Family. — Madders  (Rubiaceae).      Herbs,  stems 

square ;  leaves  whorled,  exstipulate ;  flowers 
minute ;  corolla  4-6-lobed ;  stamens  epi- 
petalous;  anthers  bursting  longitudinally; 
firuit  didymous;  cotyledons  leafy.  Natives 
of  the  Northern  Hemisphere,  also  of  moun- 
tainous parts  of  Peru,  ChUi,  and  Australasia. 
Madder  is  the  product  of  the  root  of  several 
species  of  RvJbia,   (Oaliacec^  Lindley.) 

2.  Family. — Honeysuckles  (Gsk-pnfolisiceae!).    Shrubs 

or  herbs;  leaves  opposite,  exstipulate;  flowers 
corymbose,  often  sweet  scented ;  calyx  4-5- 
cleft;  corolla  lobed;  stamens  epicoroUine ;  an- 
thers bursting  longitudinally ;  fruit  fleshy  or 
dry,  indehiscent.  Contains  two  Sub-&milies, 
viz.,  1,  the  LonicerecB  or  Honeysuckles  pro- 
per, with  a  raphfe  on  inner  side  of  ovule, 
and  2,  the  SamJyucecB  or  Elders,  with  a  raphfe 
on  outer  side  of  ovule.     Occur  principally  in 
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Northern  parts  of  Europe,  Asia^  and  America, 
also  sparingly  in  Northern  Afirica.  Contains 
Honeysuckle,  Elder,  Gueldres-Bose,  and  the 
beautiful  LiuTuea  horealia. 

3.  Family. — ^Peruvicwir-JBaria  (Cinchonacese).  Trees, 

shrubs,  or  herbs;  stems  rounded;  leaves 
simple,  opposite  or  verticillate,  with  inter- 
petiolar  stipules ;  flowers  usually  in  pauideB 
or  corymbs ;  calyx  adherent ;  corolla  tubular, 
lobed;  stamens  epipetalous  ;  anthers  straight, 
bursting  longitudinally ;  ovary  crowned 
with  a  disk;  firuit  2  or  many  celled,  dry 
or  succulent^  indehiscent,  or  splitting  into 
two  mericarps;  cotyledons  thin.  A  most  im- 
portant family,  yielding  the  various  "  Barks  " 
of  conmierce  and  their  products  Quina,  and 
Cinchonia,  also  Ipecacuan,  Coffee,  a  variety 
of  Catechu,  &c.  Divided  into  two  Sub- 
fiimilies,  which  are,  1,  the  Goffecey  with  one  or 
two  seeds  in  each  cell  of  the  ovary,  and  2, 
the  CinchonecB  with  a  manynseeded  ovary. 
Live  almost  entirely  in  tropical  regiona 

4.  Family. — ColumeUiads  (Columelliaceae).     Ever- 

green shrubs,  or  trees ;  leaves  opposite,  ex- 
stipulate  ;  flowers  imsymmetrical,  yellow, 
terminal ;  calyx  5-parted ;  corolla  rotate,  5-8- 
parted  ;  stamens  two,  epipetalous  ;  anthers 
sinuous,  bursting  longitudinally;  fruit  cap- 
sular, bilocular;  cotyledons  oval,  obtuse.  Na- 
tives of  Mexico  and  Peru. 

5.  Family. — Cravberriea  (Yaociniacese).     Shrubby 
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plants,  frequently  evergreen,  occasionally 
epiphytic ;  leaves  alternate,  undivided,  ex- 
stipulate  ;  flowers  solitary  or  racemose ;  ca- 
lyx and  corolla  usually  4-6-lobed  ;  stamens 
8-12,  distinct ;  anthers  opening  by  pores  ; 
fruit  succulent ;  cotyledons  very  short 
Found  in  temperate  regions,  often  in  marshy 
places.  Yield  Bilberries,  Cranberries, 
Whortleberries,  &a 

IV.  OEDER.— Gbossals  (Grossales). 

Flowers  dichlamydeous,  polypetalous ;  seeds  nu- 
merous, minute ;  embryo  small,  in  a  large  quantity 
of  albumen. 

1.  Family.  —  Barrimgtoniada     (BarringtoniacesB). 

Trees  or  shrubs;  leaves  opposite  or  verti- 
cillate,  not  dotted;  sepals  and  petals  4-5; 
stamens  00,  mostly  monadelphous ;  anthers 
oblong  ;  ovary  2-6-celled ;  placentae  axile ; 
fruit  fleshy,  1-celled.  Tropical  plants  in  both 
hemispheres,  some  found  in  low,  moist  situa- 
tiona 

2.  Family. — Syringas  (Philadelphacese).     Shrubs ; 

leaves  deciduous,  opposite,  exstipulate,  with- 
out dots ;  flowers  white  or  pink,  in  tricho- 
tomous  cymes ;  calyx  valvate  ;  stamens  00 ; 
styles  distinct,  or  united  into  one ;  placentae 
axile;  fruit  capsular.  Occur  in  Southern 
Europe,  North  America^  India^  and  Japan. 

3.  Family. — EacaUoTdads  (Escalloniaceae).    Shrubs; 

evergreen;    leaves  alternate,  simple,  resin- 
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ously  glandular,  ezstipulate;  calyx  im- 
bricated; petals  and  stamens  five;  ovary 
2-^-celled ;  style  simple ;  placent»  axile ;  fruit 
capsular;  albumen  oily.  Occur  chiefly  in 
temperate  parts  of  South  America,  but  reach 
as  &r  as  the  Straights  of  Magellan ;  found 
also  in  Bourbon,  South  Australia,  and  New 
Zealand. 
4.  Family. — Ourranta  (Grossulariaceae).  Shrubs 
unarmed  or  spiny;  leaves  alternate,  lobed; 
vernation  plicate ;  flowers  in  axillary  racemes: 
calyx  4-5-cleft;  petals  five,  perigynous 
stamens  4^;  ovary  unilocular;  placentae 
parietal;  fruit  a  1-celled  berry,  crowned 
with  the  remains  of  the  flower.  Live  in 
temperate  regions  in  Europe,  Asia,  and 
America;  unknown  in  Africa.  Yield  various 
edible  fixdts,  as  the  Gbosebeny  and  the 
varieties  of  the  Currant. 

V.  OEDER— Cactals  (Cactales). 

Flowers  dichlamydeous,  polypetalous ;  placentse 
parietal ;  embryo  with  little  or  no  albumen. 
1.  Family. — Indicm  -  Figs  (Cactacece).  Shrubs ; 
succulent ;  woody  matter  often  arranged  in 
wedges ;  stems  mostly  angular  or  flattened ; 
leaves  usually  wanting,  when  present,  fleshy, 
smooth,  entire,  or  spinous;  flowers  sessile, 
showy  or  minute;  sepals  and  petals  numer- 
ous, undistinguishable;  stamens  00  ;  anthers 
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ovate,  versatile;  ovary  fleshy,  unilocular; 
styles  confluent ;  ovules  00,  horizontal ;  fruit 
succulent,  1 -celled,  smooth,  scaly  or  tuber- 
cular ;  albumen  none.  Natives  of  dry,  hot, 
and  exposed  situations;  abnost  exclusively 
American,  though  numerous  species  have  been 
introduced  into  the  Eastern  Hemisphere. 
Many  produce  an  edible  fruit,  which  is  often 
refreshing,  as  the  Barbadoes-Qooseberry,  and 
the  Prickly-Pear.  The  principal  food  of  the 
Cochineal-Insect  is  obtained  from  plants  of 
this  £a.mily,  but  especially  from  the  Opvmtia 
oochii^ellifercL 

2.  Family. — Ohili-N'ettlea  (Loaawcesd).   Herbaceous; 

hispid,  with  stinging  hairs ;  leaves  opposite 
or  alternate,  exstipulate ;  peduncles  axillary, 
1-flowered ;  calyx  4--5-parted ;  petals  flve ; 
stamens  00,  distinct  or  polyadelphous ; 
ovules  confluent,  pendulous;  fruit  capsular 
or  succulent  American  plants.  Occurring  in 
temperate  and  tropical  regions;  distinguished 
on  account  of  their  stinging  properties. 

3.  Family. — HomaUada  (Homaliaoefie).     Trees  or 

shrubs;  leaves  alternate ;  stipules  deciduous; 
flowers  in  spikes,  racemes,  or  panicles;  calyx 
funnel-shaped,  5-15-divided ;  petals  5-15  ; 
stamens  opposite  petals;  styles  3-5,  separate; 
ovules  pendulous ;  fruit  baccate  or  capsular. 
Tropical  plants,  chiefly  African,  or  Indian ;  a 
few  are  found  in  the  West  Indies  and  South 
America. 
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VL  ORDER— MTOTAifl  (Myrtales). 

Mowers  dichlamydeous,  polypetalous ;   plaoent© 
axile ;  embryo  with  little  or  no  albumeit 

1.  Family. — BrazU-Nuts  (Lecythidaoese).      Large 

trees;  leaves  alternate,  not  dotted;  flowers 
showy,  terminal,  solitary,  or  racemose;  calyx 
Talvate  or  unbricate ;  petals  6  ;  stamens  mona- 
delphous;  anthers  oblong;  ovary  plurilo- 
cular;  fruit  a  woody  capsule,  either  re- 
maining closed  or  opening  by  a  lid.  Found 
in  Guiana  and  other  hot  parts  of  South 
America.    Yield  BrazU-Nuts. 

2.  Family. — Myrtle-blooms  (Myrtaceae).     Trees  or 

shrubs ;  leaves  opposite  or  alternate,  entire, 
usually  dotted,  and  often  with  an  intrumar- 
ginal  line ;  inflorescence  variable ;  flowers  red, 
white  or  yeUow,  never  blue;  calyx  val- 
vate,  4f-6-cleft  ;  petals  4-5  ;  stamens  usually 
00 ;  anthers  oblong,  2-celled ;  ovary  pluii- 
locular ;  fruit  diy  or  fleshy.  Natives  of  hot 
countries,  both  intratropical  and  extratro- 
picaL  Among  the  members  of  this  &mily 
are  the  huge  Eucalypti  of  New  Holland,  one 
of  which  produces  "  Botany-Bay  Kino,'*  the 
Guava-tree,  and  the  Pomegranate,  and  among 
the  products  are  Cloves,  Pimento,  and  Caje- 
put-OiL 

3.  Family. — Mdaetomada  (Melastomacece).     Trees, 

shrubs,  or  herbs ;  leaves  opposite,  undivided, 
usually  S-9-ribbed,  dotless;  flowers  terminal; 
calyx  imbricated,  4f-6-lobed ;  petals  4-6 ;  sta- 
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mens  definite ;  anthers  rostrate;  ovary  pluri- 
loculor ;  firoit  diy  or  succulent ;  seeds  very 
numeroua  Chiefly  tropical  plants,  some  occur 
in  North  India,  China,  Australia,  and  the 
United  State&  The  succulent  fruit  of  some 
species  is  edible ;  that  ofMelasUyma  dyes  the 
mouth  ];)lack,  whence  the  name. 

4.  Fajhlt. — Napole(m'Wort8(Bd^nma€esd),  Shrubs; 
wood  soft,  whitish  ;  leaves  alternate,  coriace- 
ous, exstipidate ;  flowers  axillary,  in  sets  of 
threes ;  calyx  gamosepalous ;  coroUa  in  three 
monopetalous  rings  ;  stamens  indefinite, 
monadelphous  ;  ovary  plurilocular ;  finiit  a 
large,  soft,  spherical  berry ;  seeds  large,  kid- 
ney-shaped. The  two  curious  genera  which, 
at  present,  compose  this  fEunily  are  firom  tro- 
pical Africa. 

6.  Familt. — Momgrovea  (Rhizophoracese).  Trees  or 
shrubs ;  leaves  opposite,  simple,  occasionally 
dotted;  stipules  deciduous,  interpetiolary ; 
peduncles  axillary  or  terminal;  calyx  valvate, 
4-12-lobed;  petals  4-12;  stamens  indefinite; 
ovary  2,  3,  4-celled  ;  fruit  indehiscent,  ad- 
herent to,  and  crowned  by  the  calyx-;  seed 
pendulous ;  cotyledon  flat ;  radicle  long, 
piercing  the  fruit.  Occur  on  muddy  shores 
in  the  tropics,  where  they  form  close  thickets. 

6.  Family.  —  Evenvng  -  Primroses  (Onagracese). 
Herbs  or  shrubs ;  leaves  alternate  or  opposite, 
simple,  not  dotted;  flowers  axillary  or  ter- 
minal, variously  coloured  ;    calyx  valvate, 
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tubular ;  petals  usually  four ;  stamens  mostly 
four  or  eight ;  ovary  2-4f-celled;  ovules  hori- 
zontal or  ascending ;  finiit  baccate  or  capsular ; 
cotyledons  flat,  larger  than  the  radide.  Na- 
tives of  temperate  regions,  chiefly  American. 
Some  as  various  species  of  Fuchsia,  yielding 
edible  finit,  others,  as  the  Water-Chesnut 
{Trapa  natans),  edible  seeds. 

7.  Family. — Ma/ree'-Tails  (HaloragaoesB).     Herbs 

or  under-shrubs,  often  aquatic ;  leaves  alter- 
nate, opposite,  or  whorled;  flowers  axil- 
lary, mostly  sessile,  occasionally  apetalous ; 
calyx  open,  minute ;  stamens  definite;  ovary 
plurilocular,  adherent  to  calyx ;  ovules  pen- 
dulous; fruit  dry,  indehiscent;  cotyledons 
minute.  Distribution  pretty  general  in  damp 
places. 

8.  Family. — Fringe-MyrUes     (Chamaalaudaceae). 

Shrubs,  heath-like;  abound  in  glandular 
oily  cysts;  leaves  evergreen,  acerose,  flat, 
opposite,  dotted ;  flowers  racemose  or  corym- 
bose, yellow,  red,  violet  or  white;  calyx 
adherent  to  ovary;  ovary  1-celled;  fruit  a 
dry  indehiscent  pericarp  ;  embryo  homo- 
geneous.   Natives  of  New  Holland. 

9.  Family. — Aloungiads  (Alangiacese).     Trees  or 

shrubs ;  branches  often  spiny ;  leaves  alter- 
nate, exstipulate,  dotless;  flowers  fiifidded, 
axillary;  calyx  campanulate;  petals  6-10; 
anthers  introrse ;  ovary  globose,  1-2-celled ; 
ovules  pendulous ;  fruit  oval,  fleshy ;  cotyle- 
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doDfl  flat.  Natives  of  Southern  India;  one 
genus  (Nyaaa)  occurs  in  the  United  Statea 

10.  Family. — MyrobcUana  (CombretaceaB).  Trees  or 

shrubs ;  leaves  alternate  or  opposite,  entire, 
dotless;  calyx  adherent;  anthers  bursting 
longitudinally;  ovary  1-celled;  firuit  dru- 
paceous, baccate  or  nut-like;  seeds  pendulous; 
cotyledons  convolute  or  plicate.  Natives  of 
tropical  Asia^  Africa^  and  America 

11.  Family. — lUigerads  (IlHgeraceaB).     Trees  or 

shrubs;  leaves  opposite  or  alternate,  ex- 
stipulate  ;  calyx  adherent ;  corolla  wanting ; 
anthers  dehiscing  by  recurved  valves  ;  ovary 
1-ceUed;  fruit  unilocular,  indehiscent;  coty- 
^  ledons  convolute.  Occur  in  inter-tropical 
regions. 

VIL  OEDER.— Campanals  (Oampanales). 

Flowers  dichlamydeous,  monopetalous ;   embryo 

with  little  or  no  albumen. 

1.  Family. — Compoeitea  (Asteracese).  Herbaceous, 
shrubby,  or  occasionally  arborescent ;  leaves 
alternate  or  opposite,  exstipulate,  simple,  but 
often  much  divided;  flowers,  named  ^^  florets," 
unisexual  or  hermaphrodite,  collected  in 
dense  heads  upon  a  common  receptacle,  and 
surrounded  by  bracts  in  the  form  of  an  invo- 
lucre ;  corolla  gamopetalous,  ligulate,  tubular, 
or  bilabiate,  aestivation  valvate;  anthent 
syngenesious ;   ovary  1-oelled ;  ovule  erect ; 
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fruit  an  achsenium;  seed  solitary,  erect, 
exalbuminous.  One  of  the  largest  of  the 
natural  families  of  plants ;  divided  by  De 
CandoUe  into  1  TvivMfioroB,  2  Labyxtijlorm, 
and  3  Ligvlifiorce ;  arrayed  by  Jussieu  into 
the  following  Sub-fiswnilies,  viz.: — 

1.  Gynarocephdlce,     Florets  all  tubular ;  invo- 

lucre hard,  conical,  often  spiny, 

2.  CoryTobifercB.    Florets  tubular  in  the  centre, 

ligulate  in  the  circumference;    involucre 
hemispherical,  leafy  or  scaly,  seldom  spiny. 
S.  CichoTOcecs.    Florets  all  ligulate. 

To  which  has  been  subsequently  added, — 
4.  BilahidtcB.    Florets  divided  into  two  lips. 

Of  these,  the  first  two  correspond  to  the  TvJyulir- 
jloTCBy  the  thii-d  to  the  Ligulifioros,  and  the  fourth 
to  the  LaJnatiflorcB.  The  distribution  of  composite 
plants  is  very  general,  but  does  not  follow  any  very 
fixed  law ;  in  northern  cUmates  they  are  shrubs, 
but  in  warmer  regions  they  are  herbaceous,  or  even 
arborescent  CichoracecB  are  more  abundant  in  cold 
climes,  while  CoryTabiferoB  prefer  warm  countries ; 
the  BUabiatcB  are  mostly  American.  Among  the 
plants,  &C.,  employed  by  man  from  this  femily  are 
Wormwood  (Artemisia  Absinthium),  Southern- 
wood (A.  Abrotanum),  Moxa  (A.  Moooa),  Tansy 
(Tcmacetv/m  wXgare),  Milfoil  {Achillea  m,iUefolia)y 
Chamomile  {Anthemis  nobUis),  Feverfew  (Pyrethr- 
rum  partJienium),  Pellitory  of  Spain  (ATUicyclus 
Pyrethrvm),  Leopard's-Bane  (Arnica  montama)^ 
Elecampane  (/nuZajETeZetimm),  Jerusalem- Artichoke 
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(Hdicunihua  tuberoeua).  Burdock  {Arctmm  Lappa), 
Blessed-Thistle  (Gnicvs  benedictua),  Safflower  (Olor- 
ihamvs  tmctari/ua),  Artichoke  (Gyriaau  Scolymua), 
Chicory  (Oichorium  Intyhm),  Endive  ((7.  Endima), 
Dandelion  (Taraxacum  Dens-leonia),  Common-Let- 
tuce (Lad/uca  aativa),  Wild-Lettuce  (i.  virosa) 
Scorzonera  (Scorzonera  Eispandca). — {CompositoB, 
De  Candolle.) 

2.  Family. — Calycera (CalycerB/cesB).    Herbs;  leaves 

alternate,  exstipulate;  flowers  sessile,  capi- 
tate, surrounded  by  an  involucre;  corolla 
regular,  valvate,  infundibuliform  ;  anthers 
syngenesious ;  ovary  1-celled ;  ovule  pendu- 
lous ;  fruit  an  achsBuium ;  seeds  albuminoua 
Natives  of  South  America,  especially  Chili* 

3.  Family. — Teazels  (Dipsacacese).   Herbs  or  under- 

shrubs;  leaves  opposite  or  vertidllate;  flowers 
capitate  or  verticiUate,  surrounded  by  a 
many-leaved  involucre ;  corolla  gamopetalous, 
tubular ;  sestivation  imbricate ;  anthers  free ; 
ovary  1-celled ;  ovule  pendulous ;  fruit  dry, 
indehiscent;  seeds  albuminoua  Occur  in  the 
South  of  Europe,  the  Levant,  Barbary,  and 
at  the  Cape  of  Good  Hope. 

4.  Fajhly. — Valeriana  (Valerianacero).    Herbs,  an- 

nual or  perennial,  usually  strong-scented; 
leaves  opposite,  exstipulate;  inflorescence 
cymose;  corolla  imbricate;  anthers  free; 
ovary  1-celled ;  ovule  pendulous ;  fruit  dry, 
indehiscent,  with  one  fertile,  and  two  abortive 
cells ;  seed  ezalbuminoua    Natives  of  tem- 
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perate  r^ona  The  root  of  the  Common- 
Yalerian  {VcUericma  ojfflcmalia)  is  employed 
medicinally. 

5.  FAXTLY.—Styl^Worta  (Stylidiaoeae)      Herbs  or 

under-shrabs,  non-lactescent;  leaves  alter- 
nate, scattered,  or  somewhat  yertidllatey 
exstipulate;  flowers  in  spikes,  racemes  or 
corymbs,  or  solitary  and  terminal,  rarely 
axillary ;  corolla  gamopetalous  ;  sestivation 
imbricate ;  stamens  two ;  filaments  and  style 
united  into  a  column,  which  is  very  irritable ; 
anthers  didymous ;  ovary  2  or  more  celled ; 
fruit  a  capsule,  with  2  valves  and  2  cells ; 
seeds  albuminous.  Principally  inhabit  Aus- 
tralian marshes,  but  occur  also  in  India, 
the  South  of  New  Zealand,  and  along  the 
Straits  of  MageUaiL 

6.  Family.  —  Ooodeniada  (Qoodeniaoese).      Herbs, 

rarely  shrubs,  non-lactescent;  leaves  scat- 
tered, exstipulate,  usually  alternate ;  flowers 
distinct,  never  capitate,  yeUow,  blue,  or  pink; 
corolla  induplicate;  stamens  five;  anthers 
syngenesious  or  tree ;  stigma  surrounded  by 
a  cup-like  indusium;  ovary  2  or  more  celled; 
fruit  capsular,  drupaceous  or  nut-like ;  seeds 
albuminoua      Natives    of  Australasia  and 


Family.  —  Lobdiaa  (Lobehacese).  Herbs  or 
shrubs,  lactescent ;  leaves  alternate,  exstipu- 
late; flowers  axillary  or  terminal;  corolla 
gamopetalous;  adstivation  valvate,  irregular; 
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anthers  syngenesious ;  stigma  surroimded  by 
a  fringe  of  hairs;  ovary  l-S-celled;  fruit 
capsular,  dehiscing  at  the  apex;  seeds  nu- 
merous, albuminoua  Found  in  the  West 
Indies,  Brazil,  Chili,  on  iixe  Himmalayas,  at 
the  Cape  of  Qood  Hope,  in  the  Sandwich- 
Islands,  and  Australia.  Some  species  of 
LobeUa  are  medidnaL  The  plants  are  ge- 
nerally acrid. 
8.  FAMILY.— BeUrFlowera  (Campanulace©).  Herbs 
or  under-shrubs,  lactescent;  leaves  mostly 
alternate,  exstipulate;  flowers  in  racemes, 
spikeef,  or  panicles,  or  in  heads,  usually  blue 
or  white ;  corolla  monopetalous ;  aestivation 
valvate ;  anthers  free  or  half  united ;  stigma 
naked ;  ovary  2  or  more  celled ;  fruit  cap- 
sular; seeds  albuminoua  Occur  in  the  North 
of  Europe,  Asia^  and  America^  also  in  the 
Canaries,  St  Helena,  at  the  Cape  of  Good 
Hope,  and  in  Juan  FemaudezL 

II.  ALLIANCE. — ^Pebiqynous-Exoobns  (Perigynese). 

Flowers  commonly  hermaphrodite ;  stamens  grow- 
ing to  the  side  of  either  the  calyx  or  corolla ;  ovary 
superior,  or  nearly  so. 

L  ORDER — ^BioKONiALS  (Bignoniales). 

Flowers  dichlamydeous,  monopetalous,  unsfym- 
metrical;  fruit  capsular  or  berried,  carpels  con- 
solidated ;  placent»  parietal,  free,  central,  or  axile ; 
embryo  with  little  or  no  albumen. 


408  ItANUAL  OF  KATUBAL  HISTOBT. 

1.  Family. — ^Bw^er- Forte  (LentibulariacesB).  Herbs, 

aquatic  or  marshy;  leaves  radical,  sometimeB 
compound,  bearing  little  vesicles;  flowers 
single,  in  spikes^  or  in  many-flowered  ra- 
cemes; corolla  bilabiate;  stamens  two;  ovaiy 
composed  of  two  carpellary  leaves;  fruit 
capsular,  dehiscence  transverse  or  apicUar; 
placentsd  free,  central ;  seeds  minute,  ezalbu- 
minous;  cotyledons  much  smaller  than  the 
radide.  Distribution  very  general,  especially 
abundant  within  the  tropics. 

2.  Family. — Fig-Worts  (Scrophulariaceee).     Herbs, 

under-shrubs,  or  shrubs ;  leaves  opposite, 
whorled,  or  alternate ;  flowers  mostly  axillary 
or  racemose ;  corolla  bilabiate  or  personate ; 
sBstivation  imbricate ;  stamens  usually  four ; 
ovary  free,  2-celled;  plaoentaa  axile;  fruit 
capsular,  rarely  fleshy;  seeds  albuminous; 
cotyledons  scarcely  larger,  or  not  so  large  as 
the  radicle.  Found  in-  most  parts  of  the 
world,  one  species  occurs  in  Mdville  Island, 
and  several  in  Tierra  del  Fuego.  Several 
members  of  this  fiunily  have  been  used  in 
medicine,  as  Great- Mullein  {VeTbaacvm, 
Thap&as),  Knotted-Figwort  (Scrophida/ria 
nodosa),  and  especially  Foxglove  {DigUaUs 
purpurea). 

3.  Family. — Acanths    (Acanthacese).      Herbs   or 

shrubs;  leaves  opposite,  exstipulate;  in- 
florescence terminal  or  axillary;  flowers 
bracteated;  stamens  2-4;  ovary  free,  2-ceUed; 
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placentas  axile;  fruit  capsular,  2-celled,  de- 
hiscence loculicidal,  by  two  elastic  valves  ; 
seeds  wingless,  exalbuminous,  attached  to 
hard,  persistent,  placental  processes;  cotyle- 
dons large,  fleshy.  Almost  entirely  a  tropical 
family;  one  species  occurs  in  Greece,  and  a 
few  in  the  United  Statea 

4.  Familt.  —  Trumpet  -  Flowers      (Bignoniacese). 

Trees,  shrubs,  or  herbs;  leaves  mostly  op- 
posite, exstipulate;  inflorescence  terminal; 
calyx  sometimes  spathaceous ;  corolla  usually 
irregular;  stamens  five;  ovary  1-2-celled; 
placentae  axile;  fiiiit  capsular,  2-celled,  2- 
valved  ;  seeds  winged,  sessile,  exalbuminous; 
cotyledons  large,  leafy.  Abound  in  tropical 
countries,  but  occur  in  America,  from  Penn- 
sylvania to  Chili 

5.  Family. — Crescentiade  (Crescentiacese).      Small 

trees ;  leaves  alternate  or  clustered,  exstipu- 
late ;  flowers  growing  out  of  the  old  stems 
or  branches;  corolla  irregular;  aestivation 
imbricate ;  stamens  four;  ovary  free;  stigma 
of  two  lobes ;  fruit  woody,  melon-shaped, 
succulent,  containing  numerous  large  seeds 
inunersed  in  the  pulp  of  the  placentae ;  em- 
bryo exalbuminous ;  radicle  short.  Natives  of 
tropical  Asia,  Africa,  and  America,. especially 
abundant  in  Madagascar  and  the  Mauritius. 

6.  Family. — Oeaner-Worta  (GesneraceaB).    Herbs  or 

shrubs,  soft  wooded,  often  springing  from 
scaly  tubers;    leaves  opposite  or  whorled. 


410  MANTJAL  OF  NATU&AL  HISTORT. 

rugose,  exstipulate ;  flowers  showy,  in  ra- 
cemes or  panides;  corolla  tubular,  irregular ; 
Sdstivation  imbricate;  stamens  2-4;  ovary 
partly  iree;  placentae  parietal ;  fruit  capsular 
or  baccate,  l-celled ;  seeds  very  numerous ; 
cotyledons  minute,  radicle  long.  Occur  in 
tropical  countries,  but  also  in  Europe,  at  the 
Cape  of  Good  Hope,  in  New  Holland,  and 
the  Sandwich  Islands. 
7.  Family. — ^PeeJoZiodb  (Pedaliacese).  Herbs,  covered 
with  glandular  hairs;  leaves  opposite  or 
alternate,  exstipulate ;  flowers  usually  large, 
axillary,  solitary  or  clustered;  corolla  ir- 
regular, aestivation  valvate ;  stamens  didyna- 
mous;  ovary  l-celled;  placentse  parietal; 
fruit  drupaceous  or  capsular ;  seeds  wingless, 
exalbuminous ;  embryo  amygdaloid ;  radicle 
short  Distribution  general  throughout  the 
tropics,  but  especially  in  Africa. 

IL  OEDER— EcHiALS  (Echiales). 

Flowers  dichlamydeous,  monopetalous,  symme- 
trical or  non-sjrmmetrical ;  fruit  nucamentaceous, 
consisting  of  1 -seeded  nuts,  or  of  clusters  of  them 
separate  or  separable ;  embiyo  large,  with  Uttle  or 
no  albumen. 

I.  SUB-ORDER. — ^T7irsYMHETBiGAi/-EcmAxs  (Lamianie). 

Flowers  irregular,  unsymmetricaL 
1.  Family.  —  Sdagida  (Selaginacese).       Herbs  or 
small    branched   shrubs;    leaves  alternate, 
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ezstipulate ;  flowers  sessile,  bracteate ;  calyx 
spathaoeous  or  tubular;  sdstivation  imbricate; 
stamens  four ;  anthers  1-oeIled ;  ovules  pen- 
dulous ;  fiiiit  confluent  nuts,  2-celled ;  seed 
solitary,  pendulous ;  radicle  superior.  Princi- 
pally natives  of  the  Cape  of  Qood  Hope ;  one 
species  is  found  in  Siberia^  and  a  few  occur 
in  the  South  of  Europe. 

2.  Family.  —  White- Mcmgrovee  (Myoporacece). 
Shrubs,  scarcely  pubescent ;  leaves  alternate 
or  opposite,  exstipulate,  simple;  flowers 
axillary;  stamens  four;  anthers  2-celled; 
ovary  2--4-ceUed;  ovules  pendulous;  fiiiit 
drupaceous;  seeds  pendulous;  radicle  su- 
perior. Occur  in  the  Southern  tropical  regions 
of  Africa  and  America,  also  in  Australia,, 
Van  Diemen's  Land,  and  New  Zealand. 

6.  Familt. — Vervama  (Verbenaceae).  Trees,  shrubs^ 
or  herbs ;  leaves  mostly  opposite,  exstipulate ; 
flowers  usually  in  opposite  corymbs,  or  alter- 
nate spikes;  calyx  and  corolla  tubular; 
SBstivation  imbricate ;  stamens  four ;  ovary  2- 
4-celled;  ovules  erect;  fruit  nucamentaceous, 
sometimes  berried ;  radicle  inferior.  Common 
in  tropical  and  temperate  America.  Occur 
also  in  Europe,  and  Asia.  The  most  im- 
portant species  is  the  East  Indian  Teak  (Tec- 
tona  grcmdis). 

4  Family. — Mints  (Lamiacesd).  Herbs  or  under- 
shrubs;  stem  tetragonal;  leaves  opposite, 
exstipulate,  with  receptacles  of  aromatic  oil ; 

T  2 
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infiorescenoe  cymose,  flowers  often  in  verti- 
ciUasters;  corolla  bilabiate,  the  upper  lip 
entire  or  bifid,  lower  layer,  3-lobed ;  stameng 
four;  ovary  free,  deeply  4-lobed ;  ovules  four ; 
stigma  bifid;  fruit  1  to  4  small  achsenia, 
enclosed  within  the  persistent  calyx ;  seeds 
erect;  cotyledons  flat;  radicle  inferior.  Na- 
tives chiefly  of  temperate  countries.  Among 
the  more  important  species,  are  Peppermint 
(Mentha  piperita),  Spearmint  (Jf.  viridia)^ 
Pennyroyal  (M.  Pulegium),  Lavender  (La- 
t;cm(ZuZat;era),  Rosemary  (Roamarinus  offid- 
rudia),  Wild-Marjoram  (Origcmwra  vulgcure), 
Sweet-Marjoram  (MeUsea  offisomalis)^  White- 
Horehound  (Marrubi/um  wXgcure)^  Sag© 
(Sal/via  ojfficindlis,  8.  grcmdiflora),  Thyme 
{Thymus),  and  Ejretan-Dittany  {Origcmv/m 
Didamm/ua).    {LaMatce,  Jussieu.) 

II.  ^27^0^2)^^.— SYMMETBicAir-EcHiALs(BoraginaQffi}. 

Flowers  regular,  symmetrical 
6.  Famtt.y. — Brunoniads  (Brunoniaoefie).  Herbs, 
stemless,  with  simple  glandless  hairs ;  leaves 
radical,  exstipidate ;  flowers  capitate,  on 
scapes,  surrounded  by  an  involucre  of  en- 
larged bracts,  blue ;  calyx  free  ;  *corolla 
almost  regular ;  activation  valvate ;  stamens 
five ;  stigma  enclosed  in  an  indusium ;  fruit 
a  membranous  utricle;  seed  solitary,  erect, 
exalbuminous ;  radicle  inferior.  Australian 
species. 
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6.  Family. — Borages    (Boragmaceae).      Herbs    or 

shrubs;  stems  round;  leaves  alternate,  rough, 
exstipulate ;  flowers  usually  in  gyrate  cjrmes ; 
Aestivation  imbricate  ;  stamens  five ;  ovary 
usually  4-lobed ;  ovules  four ;  stigma  naked, 
simple  or  bifid;  firuit  2  or  4  distinct  nuts; 
radicle  superior.  Natives  of  northern  tem- 
perate regions.  Alkanet,  the  root  oiAnchusa 
tvnctoria,  is  used  by  dyera 

7.  Fawly. — Ifolcmada  (Nolcmacese).    Herbaceous  or 

suffiruticose,  prostrate  or  erect ;  leaves  alter- 
nate, exstipulate ;  inflorescence  straight ; 
flowers  usually  showy;  calyx  6-parted, 
{estivation  valvate;  corolla  with  sestivation 
pUcate ;  stamens  five ;  stigma  naked,  some- 
what capitate  ;  fiiiit  five  or  more  nuts,  distinct 
or  partly  confluent ;  pericarp  woody,  often  a 
little  succulent ;  embryo  curved.  A  small 
family,  almost  entirely  Chilian. 

8.  Family. — Ehretiada  (Ehretiaceae).  Trees,  shrubs, 

or  herbs;  pubescence  harsh ;  leaves  alternate, 
exstipulate ;  flowers  gyrate ;  aestivation  im- 
bricated j  stamens  five ;  ovary  quadrilocular, 
concrete;  style  terminal;  fiiiit  drupaceous; 
seeds  usually  albuminous.  Occur  principally 
in  South  America. 

9.  FAMLLY.'-^HeliotTopea  (HeliotropiaceaD).      Trees, 

shrubs,  or  herbs;  leaves  alternate,  simple,  ex- 
stipulate ;  inflorescence  circinnate ;  stamens 
five;  stigma  naked;  style  terminal;  ovary 
entire  or  2-lobed ;   fruit  diy,  separable  into 
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four  achsenia ;  seeds  exalbuminoua  Found  in 
the  South  of  Europe,  and  in  tropical  regions. 

10.  Family.  —  Sacred-Mustcurda     (Salvadoracese). 

Small  trees  or  shrubs ;  stem  slightly  tumid  at 
the  articulations ;  leaves  opposite,  leatheiy ; 
flowers  minute,  in  loose  panicles;  calyx  4- 
leaved ;  corolla  4-parted ;  stamens  four ; 
ovary  1-celled;  stigma  naked,  sessile;  fruit 
solitary,  succulent ;  embryo  exalbuminous. 
Contains  but  one  genus,  viz.,  Salvadoray  to 
which  the  Mustard-Tree  of  Scripture  has 
been  referred  by  Royla  The  speciee  occur  in 
Syria^  India^  and  North  Africa. 

11.  Family. — Jessmrmtea    (JasminaoesB)*     Shrubs  ; 

stems  often  climbing;  leaves  opposite  or 
alternate,  compound;  flowers  opposite,  corym- 
bose, white  or  yeUow ;  aestivation  twisted  or 
valvate ;  stamens  two ;  ovary  free,  2-celled ; 
stigma  naked,  2-lobed ;  fruit  a  double  berry, 
a  pyxidium,  or  a  2-valved  capsule;  seeds 
with  little  or  no  albumen ;  radicle  inferior. 
Chiefly  inhabit  Tropical  India,  but  occur  also 
in  Southern  Europe,  Africa,  South  America, 
and  Australia. 

m.  ORDEBr—CoRTUSAUS  (CorfcuaaleB). 

Flowers  monodichlamydeous  ;  placentae  free,  cen- 
tral ;  embryo  with  much  albumen. 
1.  Family. — Mal(i8piiicBa(h(Mgicer9Aajce8d).  Shrubs; 
leaves  alternate,  undivided;   flowers  small, 
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monopetaloiis ;  stamens  opposite  petals;  an- 
ther-cells cut  transversely ;  ovary  I-ceUed ; 
stalk  of  placentsB  much  lengthened  during 
ripening,  being  converted  into  a  fSEdse  funi- 
culus ;  fruit  fleshy,  follicular  when  ripe;  seeds 
exalbuminous.  Compose^  of  a  single  genus 
inhabiting  tropical  shores. 

2.  Family.  —  Ardisiads     (Myrsinaceae).       Trees, 

shrubs,  or  under-shrubs;  stem  woody;  leaves 
alternate  or  opposite,  coriaceous,  smooth,  ex- 
stipulate  ;  inflorescence  in  umbels,  corymbs, 
or  panicles,  mostly  axillary ;  flowers  small, 
white  or  red,  occasionally  unisexual;  calyx 
and  corolla  4-5-cieft ;  stamens  opposite  petals ; 
anthers  sagittate ;  ovary  free  or  partially  ad- 
herent ;  fruit  drupaceous,  indehiscent ;  seeds 
angular  ot  roundish.  Found  in  Asia^  Africa^ 
and  America^  in  Bourbon,  the  Me  of  France, 
Madagascar,  the  Azores,  Canaries,  and  Ma- 
deira^ and  in  New  Zealand. 

3.  Family. — ^Primro«e«  (Primulacece).    Herbaceous, 

or  underHshrubs,  annual  or  perennial ;  leaves 
usually  radical,  opposite,  exstipulate;  flowers 
on  simple  or  umbellate  scapes;  calyx  and 
corolla  5-  rarely  4-clefli;  stamens  opposite 
segments;  ovary  1-ceUed;  style  one;  fruit 
capsular,  valvate,  manynseeded;  seeds  nu- 
merous, peltata  Occur  principally  in  the 
Northern  Hemisphere,  in  temperate  and  cold 
regions ;  in  the  tropics  they  inhabit  sea-shores 
or  lofi^y  situations.    Some  occur  in  Australia. 
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Yield  numerous  horticultural  favouiites,  as 
the  Auricula,  Primrose,  Cowslip,  Oxlip,  &a 

4.  Family. — Rib-Worts    (Plantaginacese).      Herbs, 

often  stemless ;  leaves  radical,  ribbed ;  flowers 
hermaphrodite  and  spiked,  or  unisexual  and 
solitary ;  corolla  with  a  4-parted  limb ;  sta- 
mens alternate  with  segments;  ovary  sessile; 
style  one ;  stigma  hispid ;  fruit  capsular, 
operculate;  seeds  sessile,  peltate  or  erect 
Distribution  very  general,  but  more  abundant 
in  temperate  regiona 

5.  Family. — ^Sea-PmA:«  (Plumbaginace»).    Herbs  or 

underHshrubs ;  leaves  alternate  or  fiisdculate, 
exstipulate,  somewhat  sheathing  at  the  base; 
celyn  tubular ;  corolla  monopetalous  or  pen- 
tapetalous ;  stamens  opposite  petals ;  ovary 
free,  1-celled;  styles  five,  seldom  four  or  three, 
each  bearing  a  subulate  stigma ;  frxdt  mem- 
branous, 1-seeded ;  seed  inverted.  Inhabit 
salt-marshes,  and  the  seanshores  along  the 
Mediterranean,  Southern  Russia,  also  in 
Afighanistan,  Cabul,  China,  Australasia^  the 
Cape  of  Good  Hope,  Cape  Horn,  and  in 
Greenland. 

6.  Family. — Tf a^cr-Zeav^  (HydrophyllaceaB).  Trees, 

shrubs,  or  herbs,  often  hispid;  leaves  opposite 
or  alternate,  exstipulate,  often  lobed;  flowers 
in  gyrate  racemes  or  unilateral  spikes,  occa- 
sionally solitary  and  axillary ;  calyx  deeply 
5-cleft;  coroUa  shortly  5-cleft;  asstivation 
plicate  or  imbricate ;  stamens  alternate  with 
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petals ;  ovary  1-2-celled  ;  styles  two,  long ; 
firuit  capsular,  2-valved,  l-*2-celled;  placentae 
parietal  or  central;  seeds  reticulated  Chiefly 
found  in  the  Northern  and  Southern  pro- 
vinces of  America^  but  occur  sparingly  also  in 
the  East  Indies  and  the  Cape  of  Good  Hope. 

lY.  ORDER.— SoLAKALS  (Sdanales). 

Flowers  dichlamydeous,  monopetalous,  symme- 
trical,- placenteB  axile;  fruit  2-S'Ce!led;  embryo 
large,  lying  in  a  small  quantity  of  albumen. 

1.  Family. — Phloxes  (PolemoniacesB).     Herbs,  often 

climbing ;  leaves  opposite  or  alternate,  sim- 
ple or  compound  ;  calyx  6-parted ;  corolla 
5-lobed;  stamens  five,  free;  pollen  often  blue; 
ovary  superior,  S-celled;  style  simple;  stigma 
trifid;  fruit  capsular,  3-celled,  3-valved; 
seeds  angular,  oval  or  winged;  cotyledons 
elliptical  or  cordate,  foliaceous.  Natives  of 
temperate  latitudes,  chiefly  in  North  and 
South  America. 

2.  Family. — ^Dodders  (CuscutacefiB).Parasitic,leafle8s, 

dimbing,  colourless ;  flowers  in  dense  clusters ; 
calyx  4-^-parted ;  corolla  4-5-cleft ;  sestiva^ 
tion  imbricate ;  scales  on  coralline  tube ;  sta- 
mens five,  free ;  ovary  2-celled ;  stigmas  two ; 
placentae  basal ;  fruit  capsular  or  baccate,  2- 
celled  ;  cells  l-2-8eeded  ;  embryo  spiral,  fili- 
form ;  cotyledons  inconspicuous.  Found  in 
the  temperate  parts  of  both  hemispheres. 

3.  Family. — Bindweeds  (Convolvulaceae).   Herbs  or 
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shrubs^  usually  twining  and  milky;  leaves 
alternate,  undivided  or  lobed,  exstipulate; 
inflorescence  axillary  or  terminal ;  calyx  per- 
sistent, in  five  divisions,  imbricated ;  corolla 
deciduous,  limb  5-lobed;  aestivation  plaited 
or  imbricated;  stamens  five,  alternate  with 
segments  of  corolla;  ovary  simple,  2-4j-ceUed ; 
style  one ;  placentse  basal ;  fruit  l-^-celled, 
succulent  or  capsular ;  cotyledons  leafy, 
doubled  up.  Abundant  in  tropical,  but  rare 
in  cold  climes.  Boots  generally  afford  an 
acrid  juice ;  peld  Jalap,  Scammony,  Sweet 
Potato,  Oil  of  Bhodium,  &c. 

4  Family. — Sebestena  (Cordiace»).  Trees;  leaves 
alternate,  rough,  exstipulate;  flowers  pani- 
ded,  bracteate ;  calyx  4--6-toothed ;  corolla 
4-5-clefl,  imbricated ;  stamens  five,  free ; 
ovary  4}-8-celled;  stigma  4--8-cleft;  fruit 
drupaceous,  4-8-ceUed ;  seeds  exalbuminous; 
cotyledons  leafy,  plaited  longitudinally. 
Mostly  tropical  species  in  both  worlds. 

5.  Family. — Milh-Weeds  (Aflclepiadaceae).  Shrubs, 
occasionally  herbs,  usually  milky,  often  twin- 
ing; leaves  mostly  opposite,  with  inter- 
petiolary  cilia  in  place  of  stipules ;  flowers 
umbelled,  fascicled,  or  racemose  ;  calyx  5-di- 
vided,  persistent ;  corolla  6-lobed,  deciduous ; 
aestivation  imbricate,  rarely  valvate ;  stamens 
five ;  anthers  and  stigma  consolidated  into  a 
column ;  ovaries  two;  fruit,  two  follicles,  one 
sometimes  abortive ;  seeds  nxmierous ;  coty- 
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ledons  leafy.  Natives  chiefly  of  Southern 
Africa^  but  occur  also  in  Tropical  India,  Aus- 
tralia, Equinoctial  and  North  America^  and 
in  Sicily.  Among  the  species,  is  the  Cow 
Plant  {Oynrnema,  lactiferum)^  the  juice  of 
which  is  employed  as  drink  in  Ceylon,  Some 
are  supposed  to  yield  a  kind  of  Caoutchoua 

6.  Family.  —  Deadly  -  Ifigktshadea   (Atropacese). 

Herbs  or  shrubs ;  leaves  alternate ;  calyx 
tubular,  5-divided,  persistent ;  corolla  tubu- 
lar, 5-lobed ;  SBstivation  imbricate  or  plicate  ; 
stamens  five,  alternate  with  lobes  of  corolla ; 
anthers  bilobed,  bursting  longitudinally  at 
the  margin;  ovary  2-ceUed;  ovules  usually 
ascending  ;  style  simple ;  stigma  bilobed ; 
fruit  baccate  or  capsular ;  seeds  reniform  or 
compressed ;  embryo  straight  or  curved. 
Distribution  extended.  Contain  Tobacco, 
Thorn-apple,  Henbane,  Deadly-Nightshade, 
Mandrake,  &c.  Most  members  of  this  family 
are  more  or  less  poisonou& 

7.  Family.— Nightshades  (Solanacese).     Herbs  or 

shrubs;  leaves  alternate;  calyx  and  corolla 
5-  rarely  4-partite  ;  aestivation  valvate ; 
stamens  equal  to,  and  alternate  with,  lobes  of 
corolla;  anthers  burst  by  longitudinal  slits 
or  pores ;  ovary  generally  2-celled ;  style 
simple ;  stigma  bilobed  or  clavate,  often  hol- 
low ;  fiiiit  capsular  or  baccate ;  embryo 
terete.  Distribution  general  Among  the 
species  are  the  Potato,  Bitter-sweet,  Tomato, 
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Capsicum,  Brazilian-Quina,  &a  This  £smiily 
contains  several  innocuous  plants. 
8.  Family. — Olives  (Oleaceae).  Trees  or  shrubs ; 
leaves  opposite,  simple  or  compound ;  flowers 
in  terminal  or  axillary  racemes  or  panicles, 
sometimes  xmisexual ;  calyx  persistent ;  co- 
rolla 4-cleft;  sBstivation  somewhat  valvate; 
stamens  2,  rarely  4,  free;  ovary  simple,  2- 
celled ;  stigma  entire  or  bifid ;  fruit  drupa- 
ceous, baccate,  or  capsular,  sometimes  winged; 
seeds  with  abundant  albumen ;  cotyledons 
leafy.  Mostly  frequent  temperate  regions, 
but  a  few  are  tropical  In  this  £amily  are 
found  the  Olive,  yielding  olive-oil,  the  Flower- 
ing-Ash, affording  manna ;  also  the  Common- 
Ash,  Common-Lilac,  Privet,  &a 

V.  ORDER.— Gentiaitais  (Gentianales). 
Flowers  dichlamydeous,  monopetalous  ;  placentflB 
axile  or  parietal ;  embryo  minute,  or  with  the  coty- 
ledons much  smaller  than  the  radicle,  lying  in  abun- 
dant albumen. 
1.  Family. — Gentians  (Gentianaceae).    Herbs,  sel- 
dom shrubs ;  leaves  mostly  opposite,  exstipu- 
late,  often  3-5-ribbed ;  flowers  regular,  termi- 
nal or  axillary  ;  calyx  and  corolla  persistent ; 
cestivation  plaited  or  imbricate-twisted ;  ovary 
of  two  carpels ;  style  one,  continuous;  stigmas 
1  or  2  ;  placentaB  parietal ;  fruit  capsular  or 
baccate,  1 -celled,  many-seeded.     Distribution 
widely  extended.     Yields  Gentian,  Chiretta^ 
Centaury,  Marsh-Trefoil,  &c. 
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2.  Family. — Broomrrapea  (Orobanchaceae).    Her- 

baceous, parasitic,  leafless ;  stems  covered 
with  scales ;  calyx  divided,  persistent ;  corolla 
usually  bilabiate,  persistent ;  aostivation  imbri- 
cated ;  stamens  four,  didynamous ;  disk  fleshy ; 
style  one;  stigma  2-lobed  ;  placentae  parietal ; 
tmit  capsular,  enclosed  within  the  withered 
corolla,  1  -celled,  2-valved.  Inhabit  Southern 
Europe,  Barbary,  Cape  of  Good  Hope,  North- 
em  and  Middle  Asia,  and  North  America. 

3.  Family.— ^fiZticfo  (Stilbaceae).    Shrubs ;  leaves 

whorled,  close,  leathery,  exstipulate ;  flowers 
in  dense  spikes  at  the  end  of  the  branches  ; 
calyx  tubular ;  corolla  valvate ;  stamens  equal 
to,  and  alternate  with,  segments  of  corolla ; 
ovary  sessile,  2-celled ;  style  terminal,  ex- 
serted ;  stigma  simple ;  placentae  axile ;  finiit 
dry,  1-^eded ;  seeds  definite,  erect.  A  small 
fisunily  inhabiting  the  Cape  of  Good  Hope. 

4.  Family. — ^DiopeTwiad*  (Diapensiaceae).  Under- 

shrubs,  prostrate ;  leaves  small,  densely  im- 
bricated; flowers  solitary,  terminal;  calyx 
of  five  sepals  ;  corolla  regular  ;  aestivation  im- 
bricated ;  stamens  five ;  filaments  petaloid ; 
anthers  dehiscing  transversely ;  ovary  3-celled ; 
style  simple,  continuous  ;  stigma  sessile,  with 
three  short  decurrent  lobes ;  placentae  axile ; 
finiit  capsular ;  seeds  indefinite,  peltate. 
Mountain  plants  ;  found  in  the  North  of 
Europe  and  North  America. 

5.  Family. — Casaipoureads  (Cassipoureaceae).  Trees 
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or  shrubs ;  leaves  opposite,  stipulate ;  flowers 
axillary,  solitary,  or  clustered ;  calyx  campa- 
nulate,  4-5-cleft,  valvate ;  petals  4f-^5,  j&inged; 
stamens  distinct ;  ovary  3-5-ceIled ;  style 
simple ;  stigma  obtuse ;  placentad  azile ;  fruit 
berried  or  capsular.    A  small  tropical  family. 

6.  Family. — PoiaonrNuta  (LoganiacesB).     Shrubs, 

herbs,  or  trees ;  leaves  opposite,  usually  sti- 
pulate ;  flowers  racemose,  corymbose,  or  soli- 
tary ;  calyx  4-5-parted ;  corolla  4-5-  or  10- 
divided ;  aestivation  convolute  or  valvate ; 
ovary  usually  2-celled ;  style  continuous ; 
stigma  simple  ;  fixdt  capsular,  drupaceous,  or 
baccate;  seeds  peltate,  sometimes  winged. 
Found  in  tropical  and  sub-tropical  regions. 
A  poisonous  series  of  plants,  yielding  False- 
Angostura  Bark,  St.  Ignatius'  Beans,  Strych- 
nia, Brucia,  Ourari  or  Woorali  poison,  and 
Carolina-Pink. 

7.  Family. — Dogbcmes  (ApocynaceaB).     Trees  or 

shrubs,  usually  milky ;  leaves  opposite,  exsti- 
pulate;  flowers  large,  showy;  inflorescence 
corymbose ;  calyx  6-parted,  persistent ;  corolla 
6-lobed,  deciduous  ;  aestivation  contorted ;  sta- 
mens five ;  ovaries  two,  unilocular,  or  one  and 
bilocular ;  styles  2  or  1 ;  stigma  one,  contracted 
in  the  middle ;  finit  follicular,  capsular,  drupa- 
ceous or  baccate ;  seeds  usually  pendulous. 
Chiefly  a  tropical  £sunily,  containing  many 
poisonous  species,  among  which  are  the  tree 
affording  Tanghin  poison  in  Madagascar,  Ole- 
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ander,  Dogbane;  also  the  Milk-tree  of  De- 
merara,  wMch  yields  a  fluid.  Some  supply  a 
variety  of  Caoutchoua 

&  Family. — ^fibUi66  (Aquifoliaoese).  Trees  or  shrubs, 
evergreen ;  leaves  alternate  or  opposite,  ex- 
stipulate  ;  flowers  small,  white  or  greenish, 
axillary,  solitary  or  clustered;  calyx  and 
corolla  4-6-parted,  imbricated;  stamens  al- 
ternate with  segments  of  corolla ;  disk  none ; 
ovary  fleshy ;  stigma  nearly  sessile,  lobed ; 
placentsB  axile ;  firuit  fleshy,  indehiscent,  with 
2-6-stones ;  seed  pendulous.  Found  in  North 
and  South  America,  the  West  Indies,  the 
Cape  of  Qood  Hope,  one  occurs  in  Europa 
Yield  Holly,  Paraguay-tea,  &a  (lUcmecB, 
Brongniart) 

9.  Family.  —  Ebonies  (Quaiacaracese).  Trees  or 
shrubs ;  wood  heavy ;  leaves  alternate,  exstipu- 
late,  coriaceous ;  inflorescence  axillary ;  flowers 
often  unisexual ;  calyx  3~7-divided,  persist- 
ent ;  corolla  3-7-divided,  deciduous  ;  a^stiva- 
tion  imbricated ;  ovary  free,  sessile,  plurilo- 
cular  ;  style  usually  divided ;  stigma  sessile, 
radiating ;  firuit  fleshy,  round  or  oval ;  seed 
suspended.  Chiefly  tropical  Occur  in  India^ 
also  in  North  and  South  America,  Australia, 
Africa,  and  Europe.  Yield  Ebony,  Ironwood, 
the  Date-plum,  &a     (^ienocecB,  Vent.) 

VT.  ORDER.— Rhamnals  (Rhamnales). 
Flowers  monodichlamydeous ;    carpels  consoli- 
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dated;  placentse  axile;  finiit  capsular,  berried,  or 
drupaceous;  seeds  definite;  embryo  amygdaloid; 
albumen  little  or  none. 

1.  Family.— ^forcup-TTorte  (Styracaceae).    Trees  or 

shrubs ;  leaves  alternate,  exstipulate ;  flowers 
axillary,  solitary  or  clustered,  with  scale-like 
bracts,  monopetalous  ;  calyx  persistent ;  aes- 
tivation imbricated  ;  stamens  epipetalous  ; 
ovary  2-^-celled;  ovules  pendulous;  style 
simple ;  stigma  capitate ;  fruit  drupaceous, 
enclosed  in  the  calyx  ;  radicle  long ;  cotyle- 
dons foliaceous.  Chiefly  confined  to  tropical 
and  sub-tropical  countries.  Among  their 
products  are  Storax  and  Benzoin.  (Symplo- 
cmecB,  Don.) 

2.  Family. — Sappodillas    (Sapotaceae).      Trees  or 

shrubs,  often  lactescent;  leaves  alternate, 
exstipulate;  inflorescence  axillary;  flowers 
bisexual;  calyx  persistent,  aestivation  val- 
vate  or  imbricate;  corolla  monopetalous, 
deciduous,  aestivation  imbricate ;  stamens 
epipetalous ;  ovary  plurilocular ;  ovules  as- 
cending; style  one ;  stigma  sometimes  lobed ; 
fruit  fleshy,  mostly  plurilocular ;  cotyledons 
albuminous  or  exalbuminous,  radiate,  short. 
Natives  of  tropical  India,  Africa,  and  America. 
Many  yield  edible  fruits,  as  the  Sappodilla- 
plum,  Star-apple,  Marmalade,  Surinam-Med- 
lar, &C. ;  Gutta  Fercha  is  afforded  by  laonan- 
dra  Outta. 

3.  Family. — Si/xckTwudada  (Stackhousiaceae).  Herbs 
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or  shrubs ;  leaves  alternate,  stipulate  ;  flowers 
in  spikes ;  calyx  5-clefl,  with  an  inflated 
tube  ;  petab  five ;  stamens  episepalous ; 
ovary  3-5-ceIled ;  styles  3-5 ;  stigmas  simple ; 
fruit  of  from  3  to  5  indehiscent  pieces ;  co- 
tyledons short,  obtuse.  A  small  Australian 
family. 
4  Family.  —  8pindle4ree8  (Celastracese).  Small 
trees  or  shrubs  ;  leaves  mostly  alternate,  sti- 
pules small,  deciduous ;  flowers  in  axillary 
cymes,  small,  white,  green,  or  purple,  occa- 
sionally unisexual ;  sepals  and  petals  4f-6 ; 
imbricate ;  stamens  alternate  with  pe- 
tals ;  ovary  2-5-celled ;  fruit  2-5-celled, 
capsular  or  drupaceous;  radicle  short;  coty- 
ledons flat.  Inhabit  chiefly  extratropi(»l 
countries.  Found  in  Europe,  Asia,  North 
and  South  America,  at  the  Cape  of  Qood 
Hope,  and  in  New  Holland. 

5.  Family.  —  Hippocrateads     (Hippocrateacese). 

Shrubs,  arborescent  or  climbing,  almost  al- 
ways smooth  ;  leaves  opposite,  stipules  small, 
deciduous  ;  flowers  in  axillary  racemes, 
small ;  sepals  five,  very  small ;  petals  five  ; 
ffistivation  imbricate  ;  stamens  three,  mona- 
delphous;  style  one;  stigma  1-3;  fruit  of 
three  samaroid  carpels,  or  berried.  Princi- 
pally a  South  American  fgonily,  but  a  few 
occur  in  Africa,  the  Mauritius,  and  the  East 
Indie&    Some  jdeld  edible  fruits. 

6.  Family. —  Chailletiada    (ChailletiacesB).      Trees 
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or  shrubs ;  leaves  alternate,  stipulate ; 
flowers  small,  axillary,  fasciculate  or  corym- 
bose ;  sepals  and  petals  five ;  sestivation 
incurved,  valvate;  stamens  five,  alternate 
with  petals ;  ovary  2-^-eelled ;  styles  2-3 ; 
stigmas  capitate  or  obscurely  2-lobed ;  fiiiit 
drupaceous,  rather  dry,  1,  2,  3-ceUed ;  seeds 
pendidoua  A  small  &mily,  occurring  in 
Sierra  Leone,  Madagascar,  Timor,  and  Equi- 
noctial America^ 

7.  Familt. — Buckthorns  (Khamnacesa).  Trees  or 
shrubs,  often  spiny ;  leaves  mostly  alternate  ; 
stipules  when  present  very  minute ;  flowers 
small,  generally  green,  axillary  or  termi- 
nal, rarely  unisexual  ;  calyx  4-^-cleft,  val- 
vate ;  petals  distinct,  hooded,  or  convolute  -, 
stamens  opposite  petals ;  ovary  2, 3, 4-celled ; 
finiit  fleshy  and  indehiscent,  or  dry  and  se* 
parating  into  three  parts ;  seeds  erect  Found 
in  most  parts  of  the  world.  Among  the  spe- 
cies are  \hQ  Common-Buckthorn,  Black-Alder, 
the  Jujube-plant,  the  ^'  Lotus''  of  the  ancients, 
Christ's-thom,  New-Jersey  Tea,  &a 

a  YKmJLY.—Aloes-Wooda  (AquilariacesB).  Trees; 
leaves  alternate  or  opposite,  exstipulate; 
flowers  apetalous;  perianth  coriaceous,  im- 
bricate, or  tubular ;  stamens  5,  8,  or  10 ; 
ovary  2-celled ;  ovules  two,  anatropal ;  stigma 
usualljr  sessile  ;  fruit  capsular,  sessile  or  sti- 
pulate, and  2-valved,  or  drupaceous  and  inde- 
hiscent; seeds  two,  pendulous.    Natives  of 
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Tropical  Asia.  The  "  Aloes"  of  Scripture  is 
believed  to  be  a  species  of  AquUa/ricL 
9.  Family.— Siarcocofo  (Pen»ace»).  Shrubs,  ever- 
green ;  leaves  opposite,  ezstipulate ;  flowers 
usually  red,  apetalous ;  perianth  salver- 
shaped  ;  aestivation  valvate  or  imbricate ; 
stamens  4  or  8 ;  ovaiy  4-celled ;  style  mmple ; 
stigmas  four ;  fruit  capsular,  4-ceUed ;  cotyle- 
dons two,  consolidated  Natives  of  the  Cape 
of  Qood  Hope. 

YII.  ORDER— Sazifragals  [(SaxifragaleB). 

Flowers  monodichlamydeous ;  corolla,  if  present, 
polypetalous ;  carpels  consolidated ;  placentSB  sutural 
or  axile ;  seeds  00 ;  embryo  small,  taper ;  radicle 
long ;  albumen  little  or  nona 

1.  Famh.y. — Loosestrifes  (Lythraoese).     Herbs  or 

shrubs ;  leaves  chiefly  opposite,  ezstipulate, 
sometimes  dotted ;  flowers  solitary  or  cluster- 
ed ;  calyx  monosepalous,  tubular,  permanent, 
valvate;  petab  very  deciduous,  sometimes 
wanting ;  ovary  2-6-celled ;  placentSB  axile 
or  dissepimental ;  style  filiform ;  stigma  usu- 
ally capitate ;  fruit  capsxdar,  dehiscent,  mem- 
branous, surrounded  by  the  calyx;  seeds 
numerous.  Found  in  Europe,  India^  North 
and  South  America.  The  Hennd  or  Henna, 
used  by  women  in  Egypt,  &a,  for  staining  the 
fingers,  is  obtained  from  Lawsonia  inermis. 

2.  Family. — Brexiads  (BrexiacesB).    Trees;  leaves 
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alternate,  stipulate,  not  dotted;  flowers  green, 
in  axillary  umbels;  calyx  5-parted,  aestiva- 
tion imbricate  ;  petals  flye,  aestivation  twist- 
ed ;  stamens  alternate  with  petals ;  ovary  5- 
oelled ;  placentae  axUe ;  stigma  simple  ;  firuit 
drupaceous,  6-celled;  seeds  with  a  double 
integument,  exalbuminous  (?).  A  Madagascar 
fiutnily- 

3.  Famhx — Cunoniads  (Cunoniaceae).      Trees  or 

shrubs ;  leaves  opposite,  stipules  lai^e,  inter- 
petiolar ;  calyx  4-5-cleft ;  petals  4  or  6,  some- 
times wanting ;  ovary  2-celled ;  styles  two, 
distinct  or  combined  ;  firuit  2-celled,  capsular 
or  indehisceni  Found  at  the  Cape  of  Good 
Hope,  in  India,  Australasia,  and  South  Ame- 
rica. 

4.  Family. — Henalaviads  (Hensloviacese).     Trees ; 

leaves  opposite,  exstipulate ;  flowers  by  abor- 
tion unisexual ;  perianth  5-parted,  aestivation 
valvate;  stamens  five,  alternate  with  seg- 
ments ;  ovary  2-celled ;  stigma  obsoletely  2- 
lobed ;  fruit  capsular.  Consists  of  a  single 
genus,  inhabiting  tropical  India. 

5.  Familt. — ^ff^drangr«wfo(Hydrangeace8e). Shrubs; 

leaves  opposite,  exstipulate ;  flowers  in  cymes, 
the  marginal  often  sterile  and  dilated ;  calyx 
4-6-toothed  ;  petals  4-6,  deciduous;  stamens 
8-12  in  two  rows,  or  00  ;  ovary  of  from  2  to 
5  adherent  carpels ;  styles  2-5,  usually  dis- 
tinct ;  stigmas  simple,  reniform ;  fruit  capsu- 
lar, crowned  by  the  permanent  diverging 
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styles.  Inhabit  temperate  parts  of  Asia  and 
America ;  many  in  China  and  Japan. 
6.  Family.  —  Saodfragea  (Saxifragacefle).  Herbs; 
leaves  alternate,  with  or  without  stipules ; 
calyx  superior  or  inferior,  of  4  or  5  sepals,  co- 
hering more  or  less  at  their  base ;  petals  5  or 
0,  inserted  between  lobes  of  calys. ;  stamens 
6-10 ;  ovary  usually  of  two  carpels ;  placentae 
sutural ;  styles  none ;  stigmas  sessile  on  the 
tips  of  the  lobes  of  the  ovary  ;  fruit  capsular, 
membranous,  1-  or  2-celled,  cells  divaricating 
when  ripe;  seeds  numerous  Natives  of 
mountainous  regions  in  northern  countries. 

Vni  ORDER— RosALS  (Rorales.) 

Flowers  monodichlamydeous ;  corolla,  when  pre- 
sent, polypetalous j  carpels  distinct;  placental  su- 
tural ;  seeds  definite ;  embryo  amygdaloid ;  albumen 
little  or  none. 

1.  Family. — Rosea  (Rosace©).     Herbs  or  shrubs 
leaves    alternate,    stipulate,    often    dotted 
flowers  occasionally  tmisexual  by  abortion 
calyx  4-6-lobed;    petals  6  or  0;    ovaries 
solitary  or  several,  sometimes  cohering  into 
a  plurilocular  pistil ;  styles  lateral ;  stigmas 
usually  simple  ;  fruit  1-seeded  nuts,  adni,  or 
follicles  ;  seeds  usually  suspended.     Chiefly 
occur  in  temperate  and  cold  parts  of  the 
Northern  Hemisphere.     No  species  is  un- 
wholesome; some  yield  edible  fixdts,  as  the 
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Strawberry,  Raspberry,  and  Blackberry. 
Some  Eloses  afford  a  valuable  perfume,  viz., 
"  Attar  of  Roses ;"  "  Kousso,"  from  an  Abys- 
ainian  plant  named  Brayera  anth£lmintioa, 
is  esteemed  as  the  best  remedy  for  Tape- 
worm. 

2.  FAlBOLT. — Bwmets  (SanguisorbaoesB).     Herbs  or 

under-shrubs,  occasionally  spiny;  leaves  al- 
ternate, stipulate ;  flowers  small,  often  capi- 
tate and  unisexual,  apetalous ;  perianth  with 
a  thickened  tube;  stamens  definite;  ovary 
solitary ;  stigma  compound  or  simple ;  nut 
solitary,  enclosed  in  the  tube  of  the  perianth, 
forming  a  &lse  pericarp.  Found  in  heaths  and 
exposed  places  in  Europe,  North  and  South 
America,  and  at  the  Cape  of  Qood  Hope. 

3.  Family. — Apples  (Pyrace©).     Trees  or  shmbs ; 

leaves  alternate,  stipulate;  flowers  solitary, 
or  in  terminal  cymes;  calyx  adherent,  5- 
toothed;  petals  five,  unguiculate;  stamens 
indefinite ;  ovaries  1--5,  fleshy ;  styles  1-5  ; 
stigmas  simple;  fruit  a  pome,  mostly  1-5- 
celled.  Occur  in  the  Northern  Hemisphere, 
in  Europe,  Northern  Asia,  North  America ; 
rare  in  Northern  Africa  and  Madeira.  Many 
afford  edible  fruits,  as  the  Apple,  Fear,  Quince, 
Medlar,  &a  ;  the  seeds  yield  Hydrocyanic 
(Prussic)  Add.  (PomaceoBy  Lindley.) 
4l  FamHiY.  —  Almonds  (Amygdalacese).  Trees  or 
shrubs;  leaves  alternate,  stipulate;  flowers 
single  or  umbellate,  white  or  pink ;  calyx  5- 
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toothed,  deciduous;  peteils  five;  stamens 
twenty,  arising  from  the  throat  of  the  calyx ; 
ovary  l-celled;  styles  terminal,  with  a  ftir- 
row  on  one  side,  ending  in  a  reniform  stigma ; 
fruit  drupaceous.  Natives  of  cold  and  tem- 
perate parts  of  the  Northern  Hemisphera 
Among  the  species  are  the  Almond,  Peach, 
Nectarine,  Plum,  Cherry,  Laurel;  the  leaves 
and  kernels  yield  Hydrocyanic  Acid  in 
abundanca  (DrupacecBy  lindley.) 
6.  Family.— Peas  (FabacesB).  Herbs,  shrubs,  or 
trees  ;  leaves  alternate,  usually  compound ; 
stipules  two  at  base  of  petiole,  and  two  at 
base  of  leaflet;  flowers  polypetalous  or  apeta- 
lous,  frequently  papilionaceous;  calyx  6- 
partite,  toothed  or  defl);  petals  five  or  by 
abortion  4,  3,  2,  1,  or  none ;  stamens  definite 
or  indefinite ;  pistil  simple,  1-celled,  1-  or 
many-seeded ;  style  simple,  proceeding  from 
the  upper  or  ventral  suture ;  stigma  simple; 
fruit  leguminous  or  drupaceous  ;  cotyledons 
epigeal  or  hypogeal  in  germination.  A  very 
widely  distributed,  and  most  extensive  &mi- 
ly,  comprising  upwards  of  6,500  species.  It 
has  been  divided  as  follows : — 

1.  PwpUioTiacece.       Flowers     papilionaceous; 

petals  imbricated  in  SBstivation,  upper  one 
-  exterior. 

2.  CcesalpimecB.     Flowers  irregular,  not  papi- 

lionaceous ;  petals  spreading,  imbricate  in 
sestivation,  upper  one  interior. 
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3.  MimosecB.  Flowers  regular ;  aestivation 
valvate. 
Among  the  species  of  the  first  Sub-family,  are 
Clover,  Bean,  Pea,  Pulse,  Liquorice,  Cowitch,  La- 
burnum, Broom,  Whin;  and  among  the  products  are 
Balsams  of  Peru  and  Tolu,  Qum-Tragacanth,  Indigo, 
AMcan  and  East  Indian  Eano,  Dragon's-blood, 
Gum-Lac,  Bed  Sandal-wood,  Cabbage-tree  bark 
(Andird)^  Ground-nut,  Eose-wood  {TrioptoUmiea), 
Tonka-bean  (Diplerix).  In  the  second  division,  are 
Senna,  Tamarind,  Carob-tree,  also  Logwood,  Brazil- 
wood (CcBmlpinia),  Cane-wood  (Baphia),  Cassia- 
pulp,  Balsam  of  Copaiva  The  third  contains  the 
Sensitive-plants,  and  the  various  species  of  Acacia, 
yielding  Gum- Arabic,  Gum-Senegal,  and  numerous 
kindred  varieties.    (LegurnvnoacB,  Juss.) 

6.  Family. — (7ocofl^pium8  (ChiysobalanaceaB).  Trees 

or  shrubs ;  leaves  alternate,  stipulate ;  flowers 
in  racemes,  panicles,  or  corymbs,  polypetaious 
or  apetalous,  nearly  regular ;  calyx  5-Iobed, 
aestivation  imbricate;  stamens  definite  or  00; 
ovary  of  a  single  carpel,  1-2-celled;  style 
single,  arising  from  the  base ;  stigma  simple; 
fruit  drupaceous,  1-2-celled.  Found  chiefly 
in  tropical  Africa,  and  America. 

7.  Familt. — ATn^ericaTir-Allspice   (Calycanthaoeae). 

Shrubs ;  stems  square  ;  leaves  opposite,  ex- 
stipulate;  flowers  axillary,  solitary;  sepals 
and  petals  confounded,  imbricated,  combined 
in  a  fleshy  tube ;  stamens  indefinite ;  ovaries 
several,  1-celled ;  style  terminal ;  fruit  con- 
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eisting  of  nuts  enclosed  in  the  fleshy  tnbe  of 
the  calyx ;  cotyledons  convolute.  Natives  of 
North  America  and  Japan. 

IX.  ORDER— Daphnais  (Daphnales). 

Flowers  monochlamydeous ;  carpel  solitary ;  em- 
bryo amygdaloidal ;  albumen  none. 

1.  Family. — Dodder-Laurels  (CBSsyihaxxsd).    Para- 

sitic, climbing,  Dodder-like ;  scales  for 
leaves  ;  perianth  6-parted ;  stamens  twelve, 
in  four  rows,  petaloid;  anthers  2-ceIled, 
bursting  by  recurved  valves;  ovary  1-celled ; 
style  short ;  stigma  simple ;  fruit  a  nut, 
embedded  in  the  succulent  permanent  peri- 
anth.   Found  in  hot  tropical  regiona 

2.  Family. — Laurels  (Lauracese).      Trees;    leaves 

mostly  alternate,  exstipulate;  flowers  in 
panicles  or  umbels;  perianth  4-6-cleft;  aesti- 
vation imbricate;  stamens  opposite  segments 
of  perianth ;  anthers  bursting  by  longitudinal 
valves;  ovary  1-celled ;  style  simple;  stigma 
obtuse;  firuit  baccate  or  drupaceous,  naked 
or  covered.  Occur  in  tropical  Asia  and 
America,  rare  in  Europe  and  Africa.  Most- 
ly aromatic  and  fi'agrant ;  among  their  pro- 
ducts are  Cinnamon  and  Cassia-bark,  True 
Camphor,  Sassafras,  Bebeerine  (Nedamdra\ 
Avocados,  Brazilian-Nutmegs.  {LaurvaecBy 
Ventenat) 
8.  Family. — Silver-trees  (Proteacece).  Shrubs  or  small 
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trees;  evergreen;  leaves  opposite  or  alter- 
nate, exstipulate,  hard,  dry;  perianth  4-leaved 
or  4-cleft ;  aBstivation  valvate;  stamens  four; 
ovary  1 -celled  ;  style  simple ;  stigma  un- 
divided, discoid ;  ovules  erect;  fruit  dehiscent 
or  indehiscent.  Natives  of  Australia  and  the 
Cape  of  Good  Hope. 
4.  Family.  —  Mezereona  (Daphnaceae).  Shrubs, 
rarely  herbs;  leaves  opposite  or  alternate, 
exstipulate ;  flowers  capitate  or  spiked,  ter- 
minal or  axillary ;  perianth  tubular,  4-,  seldom 
5-cleft;  aestivation  imbricate;  stamens  de- 
finite ;  anthers  dehiscing  lengthways ;  ovary 
1 -celled;  ovule  suspended ;  style  one;  stigma 
undivided;  fruit  nut-like  or  drupaceous. 
Natives  of  India-,  North  and  South  America, 
Australia,  the  Cape  of  Good  Hope,  and 
Europe.  The  principal  species  is  "  Me- 
zereon."     (ThymelacecB,  Lindley.) 

X.  ORDER— FicoiDAM  (Ficoidales). 

Flowers  monodichlamydeous ;  corolla^  if  present, 
polypetalous ;    placentae  central  or  axile;   embryo 
external,  curved ;  albumen  mealy,  scanty. 
1.  FAJiSiLj—Sclerantha    (Scleranthacese).       Herbs; 
small,   inconspicuous ;    leaves   opposite,   ex- 
stipulate;   flowers  minute,  axillary,  sessile; 
perianth  tubular,  4-5-toothed;  stamens  1-10; 
ovary  1-seeded ;   styles  two  or  one ;  fruit  a 
membranous    utricle    enclosed    within    the 
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hardened  perianth.  Inhabit  barren  fields  in 
Europe,  Asia^  North  America,  and  some  extra- 
tropical  regions  of  the  Southern  Hemisphere. 

2.  Famlt. — AizooTia  (Tetragoniaceae).  Herbs  or 
small  shrubs ;  leaves  alternate,  ezstipulate, 
succulent ;  flowers  small,  axillary ;  perianth 
3-5-cleft;  stamens  definite ;  ovary  2-9-ceUed; 
styles  equal  to  cells  of  ovary ;  fiiiit  woody, 
indehisoent.  Occur  chiefly  in  Polynesia,  the 
Cape  of  Good  Hope,  and  about  the  Mediter- 
ranean. 

S.  Family. — Fig-Marigolds  (Mesembryanthemaceae). 
Shrubs  or  herbs,  succulent ;  leaves  opposite ; 
flowers  terminal,  showy;  sepals  usually  five ; 
petals  indefinite,  coloured;  stamens  inde- 
finite ;  ovary  usually  plurilocular ;  stigmas 
numerous,  distinct ;  firuit  capsular,  mostly 
many-celled,  dehiscence  stellate.  Natives 
principally  of  hot  plains  at  the  Cape  of  Good 
Hope,  but  a  few  occur  in  Southern  Europe, 
Northern  Afiica^  China,  Poljmesia,  and 
South  America. 

4.  Family.  —  Baaellada  (Basellaceae).  Herbs  or 
shrubs,  climbing,  often  succulent ;  leaves  al- 
ternate, exstipulate ;  flowers  coloured,  naked, 
sessile  or  stalked ;  perianth  imbricated, 
fleshy ;  stamens  opposite  divisions  of  peri- 
anth ;  ovary  firee,  1-celled ;  styles  several ; 
finiit  enclosed  in  the  membranous  or  succulent 
perianth;  seed  erect.  All  tropical  plants,  ex- 
cept one  doubtful  species,  which  is  Siberian. 

u  2 
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TIL  ALLIANCE. — HTPOGYNOus-ExoGENs(HypogyjieiB). 

Flowers  mostly  hermaphrodite  ;  stamens  entirely 
free  from  calyx  and  corolla. 

I.  ORDER.— PiPERALS  (Piperales). 

Flowers  achlamydeous ;  embryo  minute,  at  or 
near  the  outside  of  a  large  quantity  of  mealy 
albumen. 

1.  Family. — Lizard' a-taUa  (Saururaceae).     Herbs  ; 

leaves  alternate,  stipulate ;  flowers  in  spikes, 
bisexual,  on  a  scale  or  bract;  stamens  3-6, 
davate  ;  ovaries  3-4 ;  ovule  erect ;  stigmas 
sessile,  recurved ;  fruit  either  four  fleshy  in- 
dehiscent  nuts,  or  a  1.3-4-celled  capsule; 
embryo  lying  in  a  fleshy  vitellus.  Natives 
of  marshy  places  in  North  America,  China^ 
and  Northern  India. 

2.  Family. — Chlorantha  (Chloranthacese).      Herbs 

or  under-shrubs,  aromatic ;  stems  jointed ; 
leaves  opposite,  stipulate;  petioles  sheathing; 
flowers  in  terminal  spikes,  bibexual  or  uni- 
sexual, with  a  supporting  scale;  stamens 
lateral ;  ovary  unilocular ;  ovule  pendulous ; 
stigma  simple,  sessile ;  fruit  drupaceous,  in- 
dehiscent  ;  embryo  naked ;  cotyledons  di- 
varicate. Natives  of  India,  South  America, 
the  West  Indies,  and  the  Society  Islanda 

3.  Family. — Peppers  {ViperBjoesd),    Shrubs  or  herbs; 

stems  articulated;  leaves  mostly  opposite, 
with  or  without  stipules ;  flowers  spiked  or 
racemose,  bisexual,   supported  on  a  bract; 
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stamens  2-3-6;  ovary  1 -celled ;  ovule  erect; 
stigma  sessile,  rather  oblique;  fruit  fleshy 
indehiscent,  1 -celled,  1 -seeded ;  embryo  in  a 
fleshy  vitellus.  Inliabit  chiefly  tropical  Ame- 
rica and  the  Indian  Archipelago.  Among 
the  products  are  long,  black,  and  white  Pep- 
pers, Cubebs,  Matico,  and  Betel-Pepper. 

II.  ORDER. — Chenopodals  (Chenopodales). 

Flowers  monochlamydeous ;  carpels  solitary,  or 
if  more  than  one,  distinct ;  placentse  free,  central ; 
embryo  external,  either  curved  round,  or  applied  to 
the  surface  of  a  little  mealy  or  homy  albumen. 

1.  Family. — Oooae-foota  (Chenopodiacese).      Herbs 

or  under-shrubs ;  leaves  mostly  alternate, 
exstipulate;  flowers  small,  sometimes  uni- 
sexual ;  perianth  deeply  divided ;  aestivation 
imbricated ;  stamens  opposite  segments  of 
perianth  ;  anthers  2-celled ;  ovary  1 -celled ; 
style  2-4-divided ;  stigmas  simple ;  fruit 
membranous,  indehiscent,  sometimes  baccate. 
Common  in  waste  districts,  more  abundant 
in  extra-tropical  countriea  Comprise  Spin- 
age,  Beet,  Mangold-Wurzel,  &a 

2.  Family. — Amaranths  (Amaranthacese).     Herbs 

or  shrubs;  leaves  opposite  or  alternate,  ex- 
stipulate  ;  flowers  in  spikes  or  heads,  mostly 
bisexual ;  perianth  3-5-partite,  scarious, 
buried  in  imbricated  bracts ;  stamens  distinct 
or  monadelphous ;  anthers  usually  1-ceUed  ; 
ovary   unilocular;    style    1    or   0;     stigma 
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siinple  or  compound;  fruit  a  membranous 
utricle  or  caryopsis,  rarely  baccata  Found 
chiefly  in  dry  spots  in  tropical  Asia  and 
America ;  a  few  occur  also  in  Africa^  Aus- 
tralia^ and  Europe. 

3.  Family. — Suricunads  (Surianaoeae).      Shrubby  ; 

leaves  alternate,  exstipulate ;  flowers  race- 
mose, bisexual ;  calyx  o-partite ;  petals  five ; 
stamens  indefinite,  opposite  the  sepals ;  ovary 
of  five  carpels,  distinct,  1-celled;  stigmas 
simple ;  pericarp  woody ;  seed  solitary,  erect, 
compressed.  Contains  one  genus  with  a 
single  spedea    Common  on  tropical  shores. 

4.  Family. — Pkytolaccada  (PhytolaccaceaB).  Under- 

shrubs  or  herbs ;  leaves  alternate,  exstipulate, 
ofben  dotted;  flowers  racemose,  variously 
arranged;  perianth  4-5-partite;  stamens 
indefinite  or  alternate  with  divisions  of 
perianth;  ovary  of  one  or  several  carpels; 
styles  equal  to  carpels;  stigmas  simple  or 
divided ;  fruit  baccate  or  dry,  indehiscent. 
Natives  of  warm  parts  of  America,  Africa, 
and  Asia. 

5.  Family. — Marvels-of-Peru  (Mirabilacese).  Herbs, 

shrubs,  or  trees;  leaves  opposite  or  alternate; 
flowers  involucrate ;  perianth  tubular,  often 
coloured,  becoming  indurated  at  the  base; 
aestivation  plaited ;  stamens  definite ;  ovary 
1-celled ;  style  one ;  stigma  one ;  fruit  a 
caryopsis  enclosed  within  the  enlarged  tube 
of  the  perianth.    Occur  principally  in  warm 
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regions    in    both    worlds.     The    roots    axe 
usually  purgative.    {Nyctoffmacece,  Lindley.) 

TIL  ORDER— SiLENALS  (Silenales). 

Flowers  monodichlamydeous ;  placentse  free,  cen- 
tral; carpels  several,  combined  into  a  compound 
fruit ;  embryo  external,  curved  round  a  little  mealy 
albumen. 

I.  Family.  —  BuckwhecUa  (Polygonaceee).  Herbs, 
rarely  shrubs ;  leaves  alternate,  mostly  sti- 
pulate ;  stipules  ochreoid ;  flowers  often 
unisexual,  frequently  racemose ;  perianth 
divided,  often  coloured;  aestivation  imbri- 
cated ;  stamens  definite ;  ovary  unilocular, 
formed  of  three  united  carpels;  styles  and 
,  stigmas  three  ;    ovule  orthotropal ;   fruit  a 

nut,  usually  triangular.  Distribution  very 
general.  Contain  much  oxalic  acid,  also 
nitric,  malic,  and  tannic  acids :  comprise 
Sorrel,  Buckwheat,  and  the  various  species 
of  Rhubarb. 
2.  Family. — Purslanes  (Portulacacese).  Shrubs  or 
herbs,  succulent ;  leaves  mostly  alternate, 
exstipulate;  flowers  axillary  or  terminal,  un- 
symmetrical,  usually  ephemeral ;  sepals  two ; 
petals  five ;  stamens  variable  in  number ; 
ovary  formed  of  three  united  carpels, 
1 -celled ;  style  single  or  0 ;  stigmas 
several ;  ovules  amphitropal ;  fiaiit  capsular, 
1 -celled,  dehiscent,  or  1 -seeded,  and  in- 
dehiscent     Inhabit  dry  places  at  the  Cape 
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of  Good  Hope  and  in  South  America,  also 
in  Australia. 

3.  Family. — Knotworta  (ParonychiacjeaB).      Herbs 

or  under-shrubs;  leaves  opposite  or  alternate, 
stipules,  when  present,  scarious;  flowers 
minute,  symmetrical,  with  scarious  bracts ; 
sepals  3-5;  petals  minute  or  0;  stamens 
generally  opposite  sepals;  ovary  usually 
1 -celled;  styles  2-5;  ovules  amphitropal; 
firuit  small,  dry,  l-,rarely  3-celled,  indehiscent 
or  opening  by  three  valves.  Principally 
found  in  Southern  Europe  and  Northern 
Africa,  also  in  Mexico  and  at  the  Cape  of 
Good  Hope.     (lUecebracece,  Lindley.) 

4.  Family. — Pmka  (Dianthaoeae).     Mostly  herba- 

ceous; stems  tumid  at  the  articulations; 
leaves  opposite,  exstipulate,  often  connate; 
inflorescence  usually  cjnnose;  flowers  bi- 
sexual, symmetrical;  sepals  4-5, persistent ; 
petals  4-5,  unguiculate,  or  0 ;  stamens  equal 
to,  or  double  the  number  of,  the  petals; 
ovary  of  two  to  five  carpels;  stigmas  2-5, 
sessile;  ovules  amphitropal;  firuit  capsular, 
2-5-valved,  1-  or  2-5-celled.  Occupy  moun- 
tainous and  waste  regions  in  temperate  and 
cold  countries.     (CaryophyUecB,  Juss.) 

lY.  ORDER— Geraniam  (Geraniales). 

Flowers  monodichlamydeous,  symmetrical ;  calyx 
imbricated;  corolla  twisted;  stamens  definite; 
placentae  axile ;  embiyo  with  little  or  no  albumen. 
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1.  Family. — CrcmesHUe  (Geraniaceae).      Herbs  or 

shrubs ;  stems  tumid;  leaves  opposite,  or  alter- 
nate and  stipulate ;  flowers  usually  symmetri- 
cal, white,  red,  yellow,  or  purple;  sepals  five, 
persistent;  petals  five,  unguiculate;  stamens 
monadelphous;  ovary  of  five  carpels  round  an 
elongated  axis ;  styles  five,  cohering  round  the 
asds;  £ruit  of  shells  cohering  round  the  torus, 
and  separable  from  it.  Many  are  found  at 
the  Cape  of  Good  Hope,  also  in  Northern 
Asia,  Europe,  North  America^  and  Austi^alia. 
Yield  many  favourite  species  for  the  florist. 

2.  Family.  —  Balaamis  (ImpatientaceeB),       Herbs, 

■succulent,  usually  annual;  leaves  alternate 
or  opposite,  exstipulate;  flowers  axillary, 
irregular,  unsjnnmetrical ;  sepals  five,  de- 
ciduous ;  petals  five,  combined  into  two  or 
three ;  stamens  five,  alternate ;  ovary  5-celled ; 
stigma  sessile;  finiit  capsular,  5-celled,  5- 
valved.  Natives  chiefly  of  the  East  Indies. 
Remarkable  for  the  force  with  which  the  seed 
vessels  open  at  maturity.  (Baharaineoe,  Rich.) 

3.  Family. — Wood-Sorrela    (OxalidaceaB).      Herbs, 

under-shrubs,  or  trees;  leaves  alternate, 
usually  exstipulate;  flowers  symmetrical;  se- 
pals five,  persistent ;  petals  five,  unguiculate, 
or  0;  stamens  ten,  more  or  less  monadelphous ; 
ovary  3-5-ceIled;  carpels  larger  than  the 
torus  ;  styles  3-5,  filiform  ;  stigmas  capitate 
or  slightly  bifid ;  fruit  capsular,  membranous 
or  fieshy;    albumen  abundant.      Occur  in 

V  5 
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hot  and  temperate  parts  of  the  world,  espe- 
cially in  North  America  and  at  the  Cape  of 
Good  Hope. 

4.  Family. — Sarcolenads  (SarcolaenaceaB).    Trees  or 

shrubs ;  flowers  fine,  showy,  usually  red, 
imsymmetrical ;  involucre  1-2-flowered,  per- 
sistent; leaves  alternate,  stipulate;  sepals 
three,  small ;  petals  five,  convolute ;  stamens* 
monadelphous ;  ovary  trilocular ;  style  one ; 
stigma  trifid ;  firuit  capsular,  3-celled,  or  by 
abortion  1 -celled ;  albumen  abundant  Na- 
tives of  Madagascar.     (ChloBnaceWy  Lindley.) 

5.  Family. — Flaxes  (Linacese).      Herbs  or  small 

shrubs;  leaves  alternate  or  opposite,  exstl- 
pulate ;  flowers  fugitive ;  sepals  3-4-5, 
persistent  j  petals  3-4-5,  fugitive ;  stamens 
equal  to,  and  alternate  with,  petals ;  anthers 
erect ;  ovary  with  as  many  cells  and  styles 
as  the  sepals ;  stigmas  capitate ;  ovules 
pendulous,  anatropal;  finiit  capsular,  pluri- 
locular;  albumen  scanty  or  0.  Most 
abundant  in  Europe  and  Northern  Africa, 
but  occur  also  in  America,  India,  New 
Zealand,  and  Australia.  Valuable  as  being 
the  source  of  the  flax  of  commerce ;  yield 
also  Linseed-oil,  Linseed-meal,  and  oil-cake. 

V.  ORDER— RuTAM  (Rutales). 

Flowers  monodichlamydeous,  symmetrical ;  calyx 
and  corolla  imbricated  ;  stamens  definite  ;  placenta 
axile  ;  albumen  little  or  nona 
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7.  Family. — Podoatemads  (Podostemacese).  Herbs; 
no  stomata  nor  spiral  vessels ;  leaves  capil- 
lary, linear,  lacerated,  or  minute  and  imbri- 
cated ;  flowers  axillary  or  terminal,  bisexual, 
naked,  or  with  a  more  or  less  perfect  perianth, 
bursting  through  an  irregularly  lacerated 
spathe;  stamens  definite  or  indefinite;  ovary 
2-3-celled  ;  styles  or  stigmas  two  or  three ; 
fruit  slightly  pedicellate,  capsular,  2 -3-valved. 
Floating  plants.  Found  on  rocks,  in  rivers, 
and  still  waters,  in  South  America,  and  some 
Afiican  Islanda 

2.  Family. —  Water-peppers  (Elatinacese).    Herbs, 

annual ;  stems  fistular,  rooting ;  leaves  oppo- 
site, stipulate ;  flowers  polypetalous  ;  sepals 
3-5 ;  petals  alternate  with  sepals;  stamens 
equal  to,  or  twice  as  many  as,  the  petals ; 
ovary  3  -  5-celled ;  styles  3-5 ;  stigmas  capitate ; 
fruit  capsular,  3-5-ceUed,  3-5  valved.  Marshy 
plants,  generally  distributed. 

3.  Family.  — Beancapera  (Fabaginacese).     Herbs, 

shrubs,  or  trees  ;  wood  very  hard ;  leaves 
opposite,  stipulate  ;  flowers  solitary,  or  in 
pairs,  or  threes,  white,  blue,  red,  or  yellow, 
regular;  calyx  4-5-parted,  aestivation  con- 
volute; petals  alternate  with  segments  of 
calyx  ;  ovary  4 -5-celled  ;  style  4- 6- furrowed; 
stigma  simple,  or  4-5-lobed;  fruit  capsu- 
lar, rarely  fleshy,  few-seeded,  sarcocarp  not 
separable  from  the  endocarp.  Chiefly  live 
in   warm    extra-tropical  climes,  in  South- 
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em  Europe,  Africa^  India,  Australia^  and 
America.    (ZygophyUecB,  Brown.) 

4.  Family. — Qvxisaiaa    (Simarubaceae).     Trees  or 

shrubs ;  leaves  alternate,  exstipulate ;  flowers 
usuaUy  bisexual,  whitish,  green,  or  purple ; 
calyx  4-  6-divided  ;  petals  4-6 ;  stamens 
double  the  number  of  the  petals  ;  ovary  4-5- 
lobed,  4-5'Celled;  style  simple;  stigma  4-5- 
lobed ;  fruit  of  four  or  five  drupes,  arranged 
round  a  common  receptacle,  indehiscent ; 
seeds  exalbuminous.  Natives  of  tropical 
America,  Africa,  and  Asia.  Species  of  Qvxxs- 
sia  and  Simarvha  are  employed  in  medicine. 

5.  Family.  —  Coriaridds   (Coriariaoeffi).     Shrubs; 

leaves  opposite,  entire ;  flowers  racemose,  ter- 
minal and  axillary,  unisexual ;  calyx  5-par- 
tite,  campanulate;  petals  five,  small,  alternate 
with  calycine  divisions ;  stamens  ten ;  ovaiy 
of  five  or  six  carpels ;  stigmas  five,  subulate; 
fruit  of  five  crustaceous  carpels,  covered  by 
the  membranous  sepals  and  fieshy  petals,  1- 
seeded,  indehiscent.  A  small  £ajnily,  inhabit- 
ing Southern  Europe. 

6.  Family. — Ochnads  (Ochnaoeae).     Under-shrubs 

or  trees ;  leaves  alternate,  stipulate ;  fiowers 
racemose ;  sepals  five,  persistent ;  petals  6-10, 
deciduous;  aestivation  imbricate;  stamens 
6-10;  torus  prolonged,  succulent;  carpels 
equal  in  number  to  petals ;  styles  united  in 
one ;  fiiiit  of  as  many  pieces  as  there  were 
carpels,  succulent,  indehiscent     Natives  of 
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tropical  India^  Africa,  and  America  j  also  of 
the  Cape  of  Good  Hope. 

7.  Family. — Prickly-Aahea  (XanthoxyllaceaB).  Trees 

or  shrubs ;  leaves  alternate  or  opposite,  ex- 
stipulate,  dotted ;  flowers  axillary  or  termi- 
nal, unisexual ;  sepals  3-4-5,  aestivation 
imbricate ;  petals  3-4-5,  rarely  0,  cestivation 
imbricate  or  convolute ;  stamens  as  many  as, 
or  double  the  number  of,  the  petals ;  ovary 
usually  of  as  many  carpels  aa  there  are  petals, 
more  or  less  united;  ovules  sessile,  pendu- 
lous; styles  more  or  less  combined;  fruit 
baccate  or  membranous,  pericarp  separable 
into  distinct  layers.  Chiefly  occur  in  Ame- 
rica, but  also  in  Africa^  India,  China,  and 
Australia. 

8.  Family. — Rueworts  (Rutacese).    Trees  or  shrubs, 

rarely  herbs;  leaves  opposite  or  alternate, 
exstipulate,  dotted ;  flowers  axillary  or  ter- 
minal, bisexual ;  calyx  of  4-5  segments,  SBsti- 
vation  imbricate ;  petal  equal  to,  and  alter- 
nate with,  calydne  divisions,  or  combined 
below  into  a  gamopetalous  corolla,  aestivation 
convolute  or  valvate ;  stamens  equal  to  pe- 
tals, or  twice  or  thrice  as  many,  placed  round- 
a  cup-shaped  disk  ;  ovary  sessile  or  stalked ; 
ovules  sessile,  pendulous;  styles  adherent 
above ;  stigmas  simple,  dilated ;  fruit  of  se- 
veral carpels,  combined  partially  or  com- 
pletely ;  pericarp  separable  into  two  layers. 
Found  in  Southern  Europe,  the  Cape  of  Good 
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Hope,  Australia,  and  in  America.  Among 
the  species  are  Rue  (Ruta),  Bucku  (Barosma), 
also  Galidea,  which  yields  Cusparia  or  An- 
gostura-bark. 
9.  Family. — Connarads  (Omphalobiace®).  Trees 
or  shrubs ;  leaves  alternate,  exstipulate,  not 
dotted  \  flowers  terminal  and  axUlary,  in  ra- 
cemes  or  panicles,  rarely  unisexual;  calyx 
5-partite,  persistent ;  petals  five ;  stamens 
ten ;  ovary  of  one  or  more  separate  carpels  ; 
ovules  two,  collateral,  ascending,  orthotropal; 
styles  terminal ;  stigmas  dilated ;  firuit  folli- 
cular, dehiscent.  Zebra-wood  is  yielded  by 
this  family.  (ConnaracecB,  Brown.) 

10.  Sumachs   (Anacardiaceae).     Trees  or    shrubs  ; 

juice  resinous,  often  caustic ;  leaves  alternate, 
not  dotted  ;  flowers  terminal  or  axillary, 
mostly  unisexual ;  calyx  usually  6-divided, 
small,  persistent ;  petals  equal  to  divisions  of 
calyx  j  stamens  generally  equal  to,  and  alter- 
nate with,  petals ;  ovary  single ;  ovule  soli- 
tary, attached  by  a  funiculus  to  the  base  of 
the  cell ;  styles  or  stigmas  1,  3,  or  4 ;  jEruit 
indehiscent,  usually  drupaceous.  Inhabit 
tropical  parts  of  America,  Africa,  and  India. 
Among  the  products,  &a,  are  Cashew-nuts, 
Pistachio-nuts,  Chian-Turpentine,  Mastic,  Su- 
mach, Japan-Yamish,  Mango,  Hog's-plums, 
&c. 

11.  Family. — Margoeor-plants  {TAe^ojcesd).    Trees  or 

shrubs;  leaves  mostly  alternate,  exstipulate ; 
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flowers  usually  in  loose  masses  ;  sepals  4-5, 
more  or  less  united,  SBstivation  imbricate ; 
petals  4-5,  oonnivent  at  base,  SBStivation  val- 
vate  or  imbricate ;  stamens  mostly  double 
the  number  of  the  petals,  monadelphous ;  disk 
often  large  and  cup-shaped ;  ovary  single, 
plurilocular ;  ovules  ususJly  anatropal ;  style 
one ;  stigmas  distinct  or  combined ;  fruit  bac- 
cate, drupaceous  or  capsular;  seeds  few, 
wingless.  Mostly  tropical  plants,  especially 
in  Asia  and  America. 

12.  Family. — ^Jf aAogromy- ^rees  (Cedrelaceae).  Trees; 

leaves  alternate,  exstipulate ;  flowers  in  ter- 
minal panicles  ;  calyx  4-5-cleft;  petals  4-5  ; 
sestivation  imbricated ;  stamens  8-10,  mona- 
delphous or  free;  ovary  4J-6-celled;  ovules 
anatropal ;  style  simple ;  stigma  peltate  ; 
fruit  capsular,  consolidated ;  seeds  numerous, 
winged-  Chiefly  important  as  yielding  Ma- 
hogany and  Satin-wood. 

13.  Family.  — FranhinceTiaedreea    (AmyridacesB). 

Trees  or  shrubs ;  leaves  opposite  or  alternate, 
often  stipulate  and  dotted ;  flowers  axillary 
or  terminal,  racemose  or  panicled,  occasion- 
ally unisexual;  calyx  2-5-divided,  persist- 
ent; petals  3-5,  mostly  valvate;  stamens 
twice  the  number  of  the  petals  ;  ovary  1-5- 
celled ;  style  solitary;  stigmas  1-5;  fruit 
consolidated,  dry,  hard,  indehiscent  or  val- 
vular. Inhabit  tropical  India,  Africa,  and 
America.     A  fragrant  balsamic  family  yield- 
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ing  Elemi,  Olibanum,  Arabian-Frankinoense, 
Myrrh,  Balm  of  Mecca,  Balm  of  Gilead, 
Bdellium,  Incense-wood,  &a 
14.  Family. — Orange-plants  (Citraceee).  Trees  or 
shrubs,  with  numerous  receptacles  for  vo- 
latile oil;  leaves  alternate,  articulated  with 
a  usually  winged  petiole,  dotted ;  calyx  3-5- 
toothed,  withering ;  petab  3-6,  imbricated ; 
stamens  mostly  equal  to,  or  twice  as  many 
as,  the  petals,  distinct  or  combined;  ovary 
free,  many-celled ;  style  one ;  stigma  slightly 
divided ;  fruit  pulpy,  one  or  more  celled, 
with  a  separable  leathery  or  spongy  rind, 
with  numerous  receptacles  of  volatile  oiL 
Yield  many  edible  and  refrigerant  fruits,  as 
the  Orange,  Lemon,  Lime,  Citron,  Bergamot, 
Shaddock,  and  Forbidden-fruit ;  and  among 
their  other  products,  are  Neroli-oil,  Naphar 
water,  &c.     (AuramiiaceoB,  Corr.) 

VL  ORDER— Ericals  (Ericales). 

Flowers  dichlamydeous,  symmetrical  in  the  ovary; 

stamens  definite  ;  placentee  axile  ;  embryo  enclosed 

in  abundant,  fleshy  albumen. 

1,  Family.  —  Heaths  (Ericaceae).  Shrubs,  under- 
shrubs,  or  herbs ;  leaves  evergreen,  vertidl- 
late  or  opposite,  exstipulate;  inflorescence 
variable ;  calyx  4-6-cleft,  persistent ;  corolla 
monopetalous,  4-5-cleft ;  aestivation  imbri- 
cated ;  stamens  definite ;  anthers  2-celled,  de- 
hiscing by  pores;   ovary  plurilocular,  sur- 
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rounded  by  a  disk  or  scales  ;  style  and  stigma 
one ;  fruit  capsular  or  baccate,  multilocular  ; 
placentae  central  Abound  at  the  Cape  of 
Good  Hope,  but  occur  also  in  Europe,  North 
and  South  America,  Asi^t,  and  in  the  High- 
lands of  Java.  Some  afford  an  edible  fruit, 
as  the  Bear-berry.  Among  the  genera  are 
Erica,  Callv/na,  Menziesia,  and  Rhododen- 
dron, 

2.  Family. — Fir-Rapes  (Monotropaceae).    Fanusitic 

on  the  roots  of  Fines  and  other  trees ;  steins 
brown  or  colourless,  with  scales  instead  of 
leaves ;  flowers  in  terminal  spikes  or  racemes ; 
sepals  4-6;  petals  4-5,  or  monopetalous ; 
stamens  8-10 ;  anthers  2-celled,  often  dehis- 
cing longitudinally  ;  ovary  4-5-furrowed ; 
style  short,  cylindrical;  stigma  succulent, 
funnel-shaped ;  fruit  capsular,  dry ;  seeds  0  0, 
loose-skinned  or  winged.  Found  in  cool 
places  in  Europe,  Asia,  and  North  America. 

3.  Family. — Francoada  (Francoacese).  Herbaceous, 

stemless  ;  leaves  lobed  or  pinnate,  exstipu- 
late ;  inflorescence  racemose ;  calyx  deeply 
4-cleft ;  petals  four,  sub-persistent ;  stamens 
free,  four  times  as  many  as  the  petals,  alter- 
nately rudimentary ;  ovaiy  4-celled  ;  stigma 
sessile,  4-lobed ;  fruit  capsular,  membranous, 
4-valveA    Natives  of  Chili 

4.  Family.  —  Winter-greens  (Pyrolaceae).      Mostly 

herbaceous ;  flowers  terminal  and  racemose, 
or  solitary ;  sepals  five,  persistent ;   corolla 
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somewhat  monopetalous,  4  -  5-parted,  decidu- 
ous ;  sestivation  imbricated ;  stamens  twice 
the  number  of  the  corolline  divisions,  free, 
usually  perfect ;  anthers  2  -  celled,  dehiscing 
by  pores;  ovary  4-5-celled;  style  one; 
stigma  slightly  indusiate  ;  fruit  capsular,  4-5- 
•  celled ;  seeds  0  0,  loose-skinned;  embryo  at 
the  base  of  the  albumen.  Occur  in  Europe, 
Northern  Asia,  and  North  America.  The 
leaves  otChimaphUa  wmhellata  are  employed 
in  medicine  as  actively  diuretia 

5.  Family. — Epacrids  (EpacridaceaB).      Shrubs  or 

small  trees ;  leaves  alternate,  exstipulate, 
sometimes  half  -  amplexicaul  at  the  base; 
flowers  in  spikes  or  terminal  racemes,  or  soli- 
tary and  axillary,  usually  white  or  purple ; 
calyx  mostly  5-partite,  persistent ;  corolla 
monopetalous,  5-divided,  deciduous ;  aestiva- 
tion imbricate  or  valvate ;  stamens  free,  per- 
fect, equal  to  corolline  divisions ;  anthers 
1 -celled,  opening  longitudinally ;  ovary  usual- 
ly several-celled ;  style  one ;  stigma  simple  ; 
fruit  drupaceous,  baccate,  or  capsular  ;  seeds 
firm-skinned.  Natives  of  Australasia  and 
Polynesia,  where  they  appear  to  represent 
the  Heaths. 

6.  Family. — Umiri^Bcdsa/ms  (Humiriacefie).    Trees 

or  shrubs ;  leaves  alternate,  exstipulate ; 
flowers  in  terminal  or  axillary  cymes,  or 
corymbs ;  calyx  6-divided  ;  petals  alternate 
with  calycine  divisions;   stamens  generally 
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four  times  as  many  as  the  petals,  monadel- 
phous ;  anthers  2-celled,  with  a  long  mem- 
branous connective;  ovary  5-celled;  style 
simple ;  stigma  5-lobed ;  fruit  drupaceous, 
5-celled ;  seed  with  a  membranous  integu- 
ment.   Natives  of  tropical  America. 

VII.  ORDER— Berberals  (Berberales). 

Flowers  monodichlamydeous,  unsymmetrical  in 
the  ovary ;  stamens  definite ;  placenta  sutural^  pa- 
rietal, or  axile ;  embryo  enclosed  in  abundant,  fleshy 
albumen. 

1.  Family. — CyriUads  (CyrillacesB).  Shrubs ;  leaves 

evergreen,  exstipulate ;  flowers  usually  race- 
mose; calyx  4-5-partite  ;  petals  five,  distinct; 
asstivation  imbricated  ;  stamens  5-10  ;  ovary 
2-3-4j-celled ;  ovules  pendulous  ;  placentse 
axile j  style  short;  stigmas  with  as  many 
lobes  as  there  are  cells  in  the  ovary ;  finiit 
capsular  and  succulent,  or  drupaceous.  Na- 
tives of  North  America 

2.  Family. — Placada  (Olacaceae).    Trees  or  shrubs ; 

leaves  alternate,  exstipulate ;  flowers  small, 
axillary,  often  fragrant ;  calyx  gamosepalous, 
aastivation  imbricate ;  petals  3-6,  sastivation 
valvate ;  stamens  some  fertile,  some  sterile, 
the  former  3-10,  alternate  with  the  petals, 
the  latter  opposite  the  petals ;  ovary  1-3-4?- 
oeUed ;  ovules  pendulous ;  placentae  axile ; 
style  filiform ;  stigma  simple ;  fruit  drupa- 
ceous, indehiscent,  often  surrounded  by  the 
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enlarged  calyx.  Mostly  confined  to  the  East 
Indies,  Aostralia^  and  Afiica. 

3.  Family. — Cav^lkhBarka^WinteT&msucead).  Shrub- 
by, aromatic  ;  leaves  evergreen,  alternate,  ex- 
stipulate  ;  flowers  purple,  corymbose ;  calyx 
leathery,  sepals  three,  persistent,  imbricate  ; 
petals  5,  sestivation  twisted ;  stamens  defi- 
nite ;  anthers  2-celled ;  ovary  1 -celled ;  ovules 
anatropal ;  stigma  slightly  emarginate  ;  fruit 
3-celled(?)  Comprises  two  genera,  one  of  which 
is  Brazilian,  the  other,  Gav^eUa,  frt)m  the 
West  Indies  is  officinal 

3.  Family. — Pittosporada  (PittosporaceaB).  Trees 
or  shrubs;  leaves  alternate,  exstipulate; 
flowers  terminal  or  axiUary ;  sepals  and  petals 
4-5 ;  aestivation  imbricate ;  stamens  5,  alter- 
nate with  the  petals;  ovary  single,  2-6-celled; 
style  1  ;  stigmas  2-5 ;  ovules  ascending  or 
horizontal ;  placentae  axile  and  parietal ;  fruit 
capsular  or  baccate.  Chiefly  occur  in  Austra- 
lasia and  Polynesia,  also  in  Japan,  China^ 
Africa,  and  the  Madeiras 

5.  Family. — Viries  (Vitaceae).  Shrubs,  climbing; 
wood  with  numerous  dotted  ducts ;  abound 
with  sap  at  certain  seasons ;  lower  leaves 
opposite,  upper  alternate,  stipulate  or  exsti- 
pulate ;  floi'al  peduncles  racemose ;  flowers 
small,  green,  in  thyrses,  umbels,  or  panicles ; 
calyx  small ;  petals  4-5  ;  aestivation  valvate ; 
stamens  4-5,  opposite  the  petals;  anthers 
versatile  ;  ovary  2  -  6-celled ;  ovules  anatro- 
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pal;  placentae  sixile ;  style  one;  stigma  simple ; 
fruit  round,  pulpy.  Inhabit  the  temperate 
and  hotter  parts  of  both  hemispheres.  Valu- 
able BS  yielding  the  Grape-Vine  and  its  vari- 
ous products,  as  Grapes,  Raisins,  Currants, 
and  Wiue.  {Viniferce,  Jusa  ;  Ampelidece, 
Kunth.) 

6.  Family. — Berberries  (Berberidaceee).    Shrubs  or 

herbs  ;  leaves  alternate,  exstipulate ;  flowers 
in  racemes  or  panicles ;  sepals  3-4-6,  decidu- 
ous ;  petals  equal  to,  or  twice  as  many  as, 
sepals  ;  stamens  equal  and  opposite  to  petals ; 
anther- valves  recurved;  carpel  1 -celled; 
ovules  anatropal ;  placentae  sutural ;  style 
sometimes  lateral;  stigma  orbicular;  fruit 
baccate  or  capsular.  Occur  chiefly  in  moun- 
tainous districts  of  northern  temperate  re- 
gions, but  also  in  South  America. 

7.  Family. — Fumitories  (Fumariaceae).  Herbaceous, 

with  a  watery  juice ;  leaves  alternate,  multi- 
fid  ;  flowers  irregular,  purple,  white,  or  yel- 
low ;  sepals  two,  deciduous  ;  petals  four,  cru- 
ciate very  irregular  ;  stamens  four,  distinct, 
or  six,  diadelphous;  ovary  1 -celled;  ovules 
amphitropal;  placentae  parietal;  style  fili- 
form; stigma  with  two  or  more  points;  finiit 
an  achaenium,  or  capsular  and  2-seeded,  or 
a  many-seeded  poA  Occur  principally  in 
northern  temperate  climes. 

8.  Family. — Sundews  (Droseraceae).      Herbaceous, 

delicate;  leaves  alternate,  stipulate;  vema- 


454  BIANUAIi  OF  NATURAL  HISTORY. 

tion  circinnate ;  sepals  five,  persistent ;  petals 
five ;  estivation  imbricate ;  stamens  equal  to, 
and  alternate  with,  the  petals,  or  ten,  or 
more ;  ovary  single ;  styles  3-5;  ovules  ana- 
tropal ;  placentae  parietal ;  fruit  capsular, 
3-5-valved  Inhabit  marshy  spots  in  North 
and  South  America,  South  Africa^  Mada- 
gascar, India,  China,  Australia^  and  Europe. 
Some  possess  irritable  hairs  on  the  leaves,  as 
DioTuea  mv^dpula,  called  Venus'  Fly-trap, 
the  opposite  laminae  of  the  leaves  of  which 
suddenly  close  when  the  hairs  are  touched, 
enclosing  small  insects  or  other  rudeaggressora 

VIII.  OKDEK.— Ranals  (Ranales). 

Flowers  monodichlamydeous ;  stamens  indefinite; 

placentae  sutural  or  axile ;  embryo  minute,  enclosed 

in  abundant  fleshy  or  homy  albumen. 

1.  Family.  —  Poppies  (Papaveraceae).  Herbs  or 
shrubs;  often  milky;  leaves  alternate,  ex- 
stipulate  ;  peduncles  long,  1-flowered ; 
flowers  dimerous  or  trimerous,  never  blue; 
sepals  2-3,  deciduous;  petals  usually  four, 
cruciate;  anthers  dithecal;  ovary  1 -celled; 
placentae  parietal;  ovules  anatropal;  style 
short,  or  none ;  stigmas  two  or  many ;  finiit 
pod-shaped  with  two,  or  capsular  with 
several  parietal  placentae.  Chiefly  a  European 
family,  but  occurring  also  in  Siberia,  China, 
Japan,  Australia,  the  Cape  of  Good  Hope, 
and  tropical  America.     The  most  important 
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plant  is  Papaver  sorMiifemm^  the  concrete 
milky  juice  from  the  unripe  capsules  of 
which  constitutes  opium, 

2.  Family. — American  Pitcher-plcmts    (Sarraceni- 

aceae).  Herbaceous,  perennial ;  leaves  radical ; 
petioles  folded  and  coherent,  forming  hol- 
low tubes;  scapes  one  or  more  flowered; 
sepals  and  petals  five,  or  perianth  4-6-leaved ; 
anthers  dithecal;  ovary  3-5-celled;  ovules 
anatropal ;  placentae  axile ;  style  single ; 
stigma  persistent;  fruit  capsular,  2-5-celled. 
Occur  in  North  American  marshes,  and  also 
in  Quiana. 

3.  Famly. — Cephalotade  (Cephalotacefle).     Herba- 

ceous ;  stemless ;  leaves  radical,  exstipulate  ; 
scape  with  a  compound,  terminal  spike ; 
flowers  small ;  perianth  coloured,  6-parted  ; 
fiestivation  valvate;  stamens  twelve ;  carpels 
six,  distinct,  1-seeded ;  ovule  erect ;  fiiiit  con- 
sisting of  membranous  achsBnia^  Contains  a 
solitary  Australian  genua 

4.  Family.  —  Crowfoots   (Ranunculaceae).     Herbs, 

rarely  shrubs ;  leaves  alternate  or  opposite, 
with  dilated,  sheathing  petioles ;  inflores- 
ence  variable ;  flowers  usually  conspicuous ; 
sepals  3-6,  deciduous,  aestivation  mostly  im- 
bricate ;  petals  3-1 5,  rarely  abortive ;  stamens 
very  rarely  definite ;  carpels  numerous,  1- 
celled,  distinct,  or  united  into  a  single  many- 
ceiled  pistil ;  ovary  one  or  more  seeded ; 
ovules  anatropal;   styles  simple;  fiiiit  dry 
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achsBnia,  or  baccate,  or  follicular;  albumen 
homy;  seeds  exarillate.  Chiefly  occur  in 
Europe,  but  found  also  in  North  America, 
and  sparingly  in  South  America,  Africa,  In- 
dia, and  New  HoUand.  Most  of  the  plants 
are  more  or  less  poisonous,  as  the  species  of 
RanuTiculuSy  Aconite,  Stavesacre,  Black- 
HeUebore,  fcc. 

6.  Family. — Dilleniada  (Dillenia^ese).  Trees,  shrubs, 
or  undernshrubs,  rarely  herbs;  leaves  alter- 
nate, exstipulate ;  flowers  in  terminal  ra- 
cemes, or  in  panicles,  often  yellow ;  sepals 
five,  persistent ;  petals  five,  imbricated  ;  sta- 
mens distinct  or  polyadelphous;  filaments 
dilated  at  the  base  or  apex ;  ovaries  definite, 
more  or  less  distinct ;  ovules  anatropal ;  style 
terminal ;  stigma  simple ;  fruit  of  2-5-capsular 
or  baccate  unilocular  carpek,  which  are  dis- 
tinct or  coherent;  albumen  fleshy;  seeds 
arillate.  Inhabit  Australasia,  India,  Central 
America,  and  also  Equinoctial  Africa. 

6.  Family. — Cvstard^Apples  (Anonaceae).  Trees  or 
shrubs  ;  leaves  alternate,  exstipulate;  flowers 
axillary,  solitary,  or  two  or  three  together, 
green  or  brown  ;  sepals  3-4,  persistent,  often 
partially  coherent;  petals  six;  aestivation 
valvate;  stamens  packed  closely  together; 
carpels  usually  numerous,  separate  or  cohe- 
rent ;  ovules  anatropal ;  styles  short ;  stigmas 
simple ;  fruit  succulent  or  dry,  the  carpels  1- 
or  many-seeded,   distinct  or  united;  seeds 
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sometimes  arillate;  albumen  ruminate.  In- 
habit tropical  countries  in  both  hemispheres. 
Some  yield  edible  fruits,  as  the  Custard-apples 
from  species  of  Anona,  Lance-wood  is  ob- 
tained in  Guiana  from  Duguetia  qwitareTisia. 
7.  Family. — Magnoliads  (Magnoliacese).  Trees  or 
shrubs ;  leaves  alternate,  stipules  deciduous, 
convolute ;  flowers  solitary,  often  odoriferous; 
sepals  2-6,  deciduous  ;  petals  2-30,  imbricate ; 
stamens  distinct ;  carpels  numerous,  1-celled; 
ovules  anatropal ;  styles  short ;  fruit  dry  or 
succulent,  of  numerous  carpels,  whichare  dis- 
tinct or  partially  cohering ;  albumen  fleshy ; 
seeds  frequently  arillate.  Principally  inhabit 
North  America,  but  also  South  America,  the 
West  Indies,  New  Zealand,  Australia,  Japan, 
China,  and  the  East  Indies.  The  most  im- 
portant product  is  "  WinterVBark,''  which 
is  used  medicinally. 

IX.  ORDER— Nymphals  (Nymphales). 

Flowers  dichlamydeous ;  stamens  indefinite ;  pla- 
centae axile  or  sutural ;  embryo  on  the  outside  of 
abundant  albumen,  or  if  exalbuminous,  the  seeds 
have  a  large  plumule. 

1.  Family. — Sacred-Beans  (Nelumbiaceae).  Herbs; 
leaves  peltate,  floating;  trunk  prostrate; 
flowers  showy  ;  sepals  4-  6  ;  petals  numer- 
ous ;  stamens  in  several  rows  ;  filaments  pe- 
taloid ;  torus  large,  fleshy,  elevated,  enclos- 
ing in  hollows  of  its  sur&ce  numerous  1- 
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seeded  carpels ;  style  very  short ;  stigma 
simple  ;  ovule  anatropal ;  nuts  numerous, 
half  buried  in  the  hollows  of  the  torus ;  albu- 
men none.  Found  in  quiet  waters  in  tem- 
perate or  tropical  regions,  especially  in  India^ 
Said  to  have  disappeared  from  Egypt,  where 
it  was  formerly  common.  The  flower  of 
Nelvmbvumi  specioavwm  is  supposed  to  have 
been  the  '^  Lotus''  of  the  ancient  Egyptians 
and  Indians,  and  its  fruit  to  have  been  the 
"  Egyptian  Bean''  of  Pythagoras. 

2.  Family. — TFoter^A-wicfc  (Cabombaceae).    Herba- 

ceous i  leaves  floating,  peltate ;  flowers  axil- 
lary, solitary,  yellow  or  purple ;  sepals  S-4 ; 
petals  3-4,  alternate  with  the  sepals ;  stamens 
definite  or  indefinite ;  torus  inconspicuous ; 
carpels  two,  or  more ;  ovules  orthotropal ;  stig- 
mas simple;  fruit  indehiscent^  tipped  with 
the  indurated  styles;  albumen  abundant 
American  aquatic  plants ;  but  said  to  occur 
also  on  the  coast  of  New-Holland. 

3.  Family. — WaUr-lUMea  (NymphsBaceae).    Herbs; 

trunk  prostrate;  leaves  fleshy,  peltate  or 
cordate ;  flowers  showy,  often  sweet-scented; 
sepals  usually  four,  persistent,  sometimes  con- 
founded with  the  petals;  petals  numerous, 
deciduous,  often  passing  gradually  into  sta- 
mens; stamens  numerous;  filaments  peta- 
loid ;  torus  large,  fleshy ;  ovary  many-celled; 
ovules  anatropal ;  placentas  dissepimental ; 
stigmas  radiating;  firuit  many-celled,  inde- 
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hiscent;  albumen  farinaceous.  Aquatic, 
floating  plant&  Common  throughout  the 
northern  Hemisphere,  but  rare  in  the  south- 
em  ;  in  South  America  they  are  represented 
by  the  gigantic  Victoria  RegvruL 

X.  ORDER— GuTTiFERAis  (Gattiferales). 

Flowers  monodichlamydeous  ;  calyx  imbricated ; 
corolla  imbricated  or  contorted;  stamens  indefinite; 
placentae  axile  ;  albumen  little  or  none. 

1.  Family. — Rmumuriada  (Reaumuriaceae).  Shrub- 

by; leaves  alternate,  exstipulate,  scale-like, 
glandular;  calyx  5-partite;  petals  five,  un- 
equal-sided ;  stamens  definite  or  indefinite, 
monadelphous  or  polyadelphous ;  anthers  in- 
trorse  ;  carpels  free,  2-4-5 ;  ovules  anatropal ; 
styles  long,  distinct ;  firuit  capsular,  2-5-valved, 
2-6-celled ;  seeds  definite,  shaggy.  Occur  on 
the  coasts  of  the  Mediterranean,  and  in  salt 
plains  in  mild  parts  of  Northern  Asia 

2.  FA3IILY.— Tttfecww  (Hypericaoeae).  Herbs,  shrubs, 

or  trees ;  juice  resinous  ;  leaves  usually  oppo- 
site,  exstipulate,  dotted ;  inflorescence  vari- 
able ;  flowers  yellow,  red,  or  white ;  sepals 
4-6,  persistent,  unequal ;  petals  4-5,  oblique, 
often  with  black  dots ;  aestivation  contorted  ; 
stamens  usually  polyadelphous ;  carpels  2-5  ; 
ovules  mostly  anatropal ;  styles  long,  usually 
distinct ;  stigmas  truncate  or  capitate  ;  fruit 
capsular,  dry  or  fleshy,  many-valved,  many- 
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celled  ;  seeds  numerous,  naked  Distribution 
general 

3.  Family. — Marcgraaviada  (Marcgraaviacese).  Trees 

or  shrubs ;  leaves  alternate,  exstipulate  ; 
flowers  in  umbels,  racemes,  or  terminal  spikes, 
usually  bracteate ;  sepals  2-7,  persistent ;  co- 
rolla of  five  petals,  or  gamopetalous ;  filaments 
dilated  at  the  base ;  anthers  versatile  ;  ovary 
1-  or  many -celled;  style  single;  stigmas 
simple ;  fruit  succident,  capsular,  or  coria- 
ceous, dehiscent  or  indehiscent;  seeds  numer- 
ous, minute.  Natives  of  Equinoctial  America ; 
a  doubtful  genus  (Antholoma),  is  found  in 
New  Caledonia. 

4.  Family. — (Jamfco^re^  (Clusiaceae).  Trees  or  shrubs; 

juice  resinous ;  leaves  opposite,  exstipulate  ; 
flowers  axillary  or  terminal,  articulated  with 
the  peduncle,  occasionally  unisexual,  white, 
pink,  or  red ;  sepals  2-6-6-8,  usually  persis- 
tent, often  unequal;  petals  equals  to,  or  a 
multiple  of,  the  sepals ;  stamens  rarely  defi- 
nite ;  anthers  adnate,  beakless ;  ovary  1-  or 
many-celled ;  ovules  orthotropal  or  anatropal ; 
style  none  or  very  short ;  stigmas  sessile  or 
nearly  so,  radiate ;  fruit  dry  or  fleshy,  dehis- 
cent or  indehiscent ;  seeds  definite.  Natives 
of  tropical  countries,  principally  South  Ame- 
rica. The  principal  products  of  this  family 
are  the  various  kinds  of  Gamboge,  yielded  by 
species  oiHebradendron  and  Garcinia.  {Out- 
tifercB,  Juss.) 
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5.  Family. — Souari-^uts  (Caayocaraceae).     Large 

trees ;  leaves  opposite,  exstipulate,  digitate ; 
flowers  large,  racemose ;  sepals  5-6,  more  or 
less  combined ;  petals  5-8  ;  sestivation  imbri- 
cate ;  stamens  slightly  monadelphous ;  an- 
thers roundish ;  ovary  4?-5-celled ;  ovules 
semi-anatropal ;  stigmas  sessile;  fruit  of  se- 
veral indehiscent,  1-celled,  1-seeded  nuts, 
with  a  thick  double  endocarp  ;  embryo  with 
a  very  large  radicle.  Inhabit  warm  South 
American  forests.  Souari-nuts  are  produced 
by  Caryocar  butyroav/m. 

6.  Family. — Tea-plants  (Temstromiace«e).   Trees  or 

shrubs;  leaves  alternate,  exstipulate,  occa- 
sionally dotted ;  peduncles  axillary  or  termi- 
nal ;  flowers  usually  white ;  sepals  5-7,  deci- 
duous ;  petals  5-6-9,  often  combined  at  the 
base;  anthers  versatile  or  adnate;  ovary 
multilocular ;  styles  2-7,  more  or  less  com- 
bined ;  fruit  capsular,  2-7-celled,  opening  by 
valves,  or  coriaceous  and  indehiscent ;  seeds 
few,  large.  Abundant  in  North  and  South 
America,  India,  and  China.  The  principal 
plant  is  that  afibrding  Tea,  now  in  this  coun- 
try, become  quite  a  necessary  of  life.  It  is 
not  quite  settled  whether  the  varieties  of  tea, 
namely,  the  green  and  the  black,  are  the 
products  of  one  or  of  different  species.  (The- 
acec&y  Mirbel.) 

7.  Family. — Scrubhy-Oaks  (Lophiracese).      Trees; 

bark  dry;   leaves  alternate;    stipules  very 
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small,  deciduous ;  flowers  axillary  and  ter- 
minal, panicled,  yellow;  peduncles  bracteate ; 
sepals  five,  unequal ;  petals  five  ;  SBstivation 
contorted;  anthers  adnata;  ovary  1-celled; 
ovules  indefinite ;  stigmas  two,  very  small, 
twisted ;  nut  coriaceous,  1-celled,  consolidated 
with  the  enlarged  calyx.  Contains  one 
tropical  AMcan  genus. 
8.  Family. — Bomeo-Comiphora  (Dipterocarpaoe©). 
Large  trees ;  juice  resinous;  leaves  alternate, 
vernation  involute,  stipules  deciduous; 
flowers  large,  racemes  terminal  and  panicled, 
or  axillary  and  solitary ;  calyx  tubular,  5- 
lobed,  unequal,  persistent;  petals  sessile, 
often  combined  at  the  base,  sestivation 
twisted;  anthers  innate,  subulate;  ovary 
3-celled;  style  and  stigma  simple;  firuit 
coriaceous,  1 -celled,  3-valved,  or  indehiscent. 
Natives  of  India  and  the  Indian  Archipelago. 
Among  the  products  are  Borneo-Camphor, 
Gum-Animi,  Piney-Vamish,  Wood-Oil,  &a 
(DipteracecBj  Lindley.) 

XI.  OKDER— Sapindals  (Sapindales). 

Flowers  monodichlamydeous,  unsymmetrical ;  ca- 
lyx and  coroUa  imbricate;  stamens  definite;  pla- 
cent83  axile  ;  albumen  little  or  none. 
1.  Family. — Erythroxyla  (Eryihroxylaxiesd).  Shrubs 
or  trees ;  leaves  alternate,  stipulate ;  flowers 
small;   peduncles  axillary,  solitary  or  clus- 
tered ;  sepals  five,  persistent;  petals  five,  witha 
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small  scale  at  the  base ;  stamens  ten,  mona- 
delphous ;  ovary  3-celled;  styles  three,  distinct 
or  united;  stigmas  three,  capitate;  ovides 
sessile,  pendulous;  £ruit  drupaceous,  1 -seeded; 
embryo  straight ;  albumen  sometimes  none. 
Natives  of  South  America  and  the  West 
Indies ;  but  occur  sparingly  also  in  the  East 
Indies,  the  Isle  of  France,  Madagascar,  and 
in  New  Holland 

2.  Family. — Malpighiada  (MalpighiacesB).      Trees 

or  shrubs ;  leaves  mostly  opposite,  stipulate ; 
hairs,  when  present,  peltate ;  inflorescence 
variable ;  flowers  unisexual  or  bisexual, 
mostly  red  or  yellow;  calyx  6-partite,  per- 
sistent, aestivation  usually  quincuncial; 
petals  flve,  aestivation  convolute;  stamens 
generally  ten,  often  monadelphous ;  ovary  of 
three  carpels,  more  or  less  combined ;  ovules 
with  a  long  pendulous  cord ;  styles  thi*ee,  dis- 
tinct or  united ;  stigmas  three,  simple ;  fruit 
drupaceous,  nut  like,  or  samaroid ;  embyro 
convolute.  Tropical  plants,  mostly  South 
American  and  West  Indian,  occur  also  in 
Africa,  Arabia,India^  China,  and  Polynesia. 

3.  Family.  —  Maples  (AceracesB).      Trees;    leaves 

opposite,  exstipulate;  flowers  often  poly- 
gamous, axillary,  corymbose  or  racemose; 
caljrx  mostly  6-divided ;  petals  five,  or  0;  sta- 
mens generally  eight ;  ovary  2-lobed,  2-celled  ; 
ovules  amphitropal,  pendulous;  style  one; 
stigmas  two;  fruit  samaroid ;  seeds  exarillate ; 
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embryo  curved  Occur  in  Europe,  temperate 
parts  of  Asia^  and  North  America.  Among 
the  species  are  the  Sugar-Maple,  and  the 
Sycamore,  or  Great-Maple. 

4.  Family.  —  Ouineor-hen    Weeds    (Petiveriaceae). 

Under-shrubsor  herbs;  odour  often  alliaceous; 
leaves  alternate,  stipulate,  often  dotted; 
flowers  racemose  or  panicled,  apetalous ;  pe- 
rianth of  several  distinct  leaves ;  stamens 
often  indefinite;  ovary  1 -celled;  ovule  erect; 
style  one;  stigma  lateral;  fruit  1 -celled,  inde- 
hiscent,  wingless  or  winged  ;  embryo  usually 
straight  Natives  of  tropical  America  or 
the  West  Indies. 

5.  Family.  —  Soap-Worts   (Sapindacese).       Trees, 

twining  shrubs,  or  rarely  herbs  ;  leaves  alter- 
nate, exstipulate,  often  dotted;  flowers  in 
racemes  or  racemose  panicles,  small,  mostly 
white  or  pink;  calyx  4-5-partite,  or  4-5- 
leaved ;  petals  4-5,  naked,  or  with  an  appen- 
dage inside ;  stamens  8--10,  sometimes  5-6-7, 
rarely  20;  disk  fleshy;  ovary  S-celled;  ovules 
anatropal;  style  undivided,  or  2-3-cleft; 
fruit  capsular,  and  2-3-valved,  or  samaroid, 
or  fleshy  and  indehiscent;  seeds  usually 
arillate ;  embryo  curved  or  twisted.  Tropi- 
cal species;  chiefly  found  in  India  and  South 
America  Contain  many  poisonous  plants, 
but  yield  some  edible  fruits.  Among  the 
products  are  Soap-berries,  Horse-chesnuts, 
Guaran&,  &c. 
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6.  Family. — ^Biodcfer-^u^  (Staphyleacese).  Shrubs; 

leaves  opposite,  stipulate ;  flowers  racemose, 
tenninal, stalked;  sepals  five,  coloured;  petals 
and  stamens  five,  alternate ;  disk  large,  urceo- 
late;  ovary  2-3-celled  ;  ovules  usually  ascend- 
ing ;  styles  2-8,  coherent  at  the  base ;  fruit 
membranous  or  fleshy,  indehiscent  or  opening 
internally ;  albumen  little  or  none.  Distribu- 
tion irregular,  in  Europe,  North  and  South 
America,  the  West  Indies,  India,  and  Japan. 

7.  Family. — Vochysiada  (Vochysiacese).     Trees  or 

shrubs  ;  leaves  opposite,  stipulate ;  flowers  in 
terminal  panicles  or  racemes;  sepals  4-5, 
unequal;  petals  1-2-3-5,  alternate,  equal; 
stamens  1-5,  usually  opposite,  one  having  an 
ovate,  fertile,  4-celled  anther,  and  the  others 
barren ;  ovary  3-celled ;  ovules  amphitropal 
or  anatropal ;  style  and  stigma  1  ;  fruit  cap- 
sular, triquetrous,  3-celled,  3-valved;  embryo 
straight  Inhabit  equinoctial  America.  {Vo- 
chyacece^  Lindley.) 

8.  Family. — Milk-Worts  (Polygalace©).    Shrubs  or 

herbs ;  leaves  alternate  oropposite,exstipulate ; 
flowers  usuaDy  racemose ;  pedicels  with  three 
bracts ;  sepals  five,  distinct,  very  irregular ;  pe- 
tals three  or  five,  unequal ;  stamens  usually 
eight,  monadelphous  or  diadelphous  ;  anthers 
1 -celled,  dehiscence  by  pores ;  ovary  mostly 
2-celled  ;  ovules  anatropal ;  style  and  stigma 
simple ;  fruit  indehiscent,  or  with  loculicidal 
dehiscence;  seeds carunculate;  albumen abun- 
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dant ;  embryo  straight.  Distribution  generaL 
Among  the  products  are  Snake-root  (Senega) 
and  Rhatany-root  {Krameria).  (Kramerior 
cecB,  Martins.) 
9.  Family.— Pore-TTorte  (Tremandracece).  Shrubs; 
slender,  heath-like ;  leaves  alternate  or  ver- 
ticillate,  exstipulate ;  pedicels  1-flowered ;  se- 
pals 4-5,  equal,  deciduous,  sestivation  val- 
vate ;  petals  4  -  5 ;  aastivationinvolute ;  stamens 
8  -10 ;  anthers  2-4-celled,  dehiscence  porous ; 
ovary  2-celled ;  ovules  anatropal ;  styles  and 
stigmas  1  -2 ;  fruit  capsular,  2-ceUed,  2-valved ; 
embryo  cylindrical;  albumen  fleshy.  An 
Australian  family. 

XII.  ORDER— Malvals  (Malvales). 

Flowers  monodichlamydeous ;  calyx  valvate ; 
coroUa  imbricated  or  twisted ;  stamens  definite  or 
indefinite  ;  placentae  axile  ;  albumen  little  or  none. 

1.  Family. — Linden-blooma  (TiliacesB).     Trees  or 

shrubs,  rarely  herbs ;  leaves  alternate,  stipu- 
late ;  sepals  and  petals  4-5 ;  stamens  gene- 
rally indefinite  and  distinct ;  ovary  of  2  - 10 
carpels ;  style  one ;  stigmas  as  many  as  the 
carpels ;  ovules  anatropal ;  fiiiit  dry  or  pulpy, 
often  prickly ;  embryo  straight ;  albumen 
fleshy.  Tropical  plants  Russian  mats  are 
made  from  the  inner  bark  of  the  linden-tree. 

2.  Family. — Mallows  (MalvaceaB).    Herbs,  shrubs, 

or  trees ;  leaves  alternate,  stipulate  ;  hairs,  if 
present,  stellate ;  peduncles  usually  axillary ; 
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flowers  showy;  sepals  five,  rarely  three  or  four ; 
petals  equal  in  number  to  the  sepals;  aestiva- 
tion twisted  ',  stamens  0  0,  all  perfect ;  fila- 
ments monadelphous ;  anthers  1-celled,  dehis- 
cence transverse ;  ovary  of  several  carpels 
united  round  a  common  axis ;  styles  as  many 
as  carpels ;  stigmas  variable ;  firuit  capsular 
or  baccate ;  embryo  curved  ;  albumen  none. 
Abundant  in  tropical  and  in  warmer  tem- 
perate dimes.  Common-Mallow  (Malva)  and 
Marsh-Mallow  {AUhcea)  are  used  medicinally ; 
but  by  &r  the  most  important  genus  is  Gos- 
sypi/uTTiy  the  source  of  the  cotton  of  com- 
merce. 

3.  Family. — IndianrGreaaea  (TropsBolaceee).     Her- 

baceous, smooth;  leaves  alternate,  exstipu- 
late  ;  peduncles  axillary,  1-fiowered ;  flowers 
showy ;  sepals  3-5,  the  upper  spurred ;  petals 
1-5,  more  or  less  unequal;  stamens  6-10, 
distinct ;  disk  none ;  ovary  of  3  or  5  carpels ; 
style  single ;  stigmas  3-5,  acute ;  ovules 
erect  or  pendulous ;  firuit  indehiscent,  usually 
of  three  pieces ;  seeds  exalbuminous ;  embryo 
large.  Natives  of  temperate  parts  of  North 
and  South  America. 

4.  Family. — Fimaniad«  (Vivianiacese).  Herbaceous 

or  sufiruticose;  leaves  opposite  or  verticillate. 
exstipulate,  oflien  downy ;  flowers  in  panicles 
or  corymbs;  calyx  10-ribbed,  5-divided; 
petals  five;  persistent;  aestivation  twisted; 
stamens  ten,  distinct ;  disk  none  ;  ovary  S- 
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celled  ;  stigmaa  three,  sessile  ;  firuit  capsular, 
3-celled,  3-valved ;  embryo  curved  ;  albumen 
fleshy.  Natives  of  Southern  Brazil  and  of 
Chili 

5.  Family. — Oacaxhplamta   (Byttneriacese).     Trees, 

shrubs,  or  under-shrubs ;  leaves  alternate ; 
stipules  deciduous  or  0 ;  flowers  in  clusters, 
spikes,  or  panicles ;  calyx  4-.5-lobed  ;  petals 
4-5,  or  0 ;  stamens  equal  to,  or  some  mul- 
tiple of,  the  petals,  more  or  less  monadelph- 
ous,  some  sterile ;  anthers  2-celled,  introrse  ; 
ovary  of  4?-10  carpels ;  ovules  anatropal ; 
styles  terminal,  as  many  as  the  carpels ;  firuit 
capsidar ;  embryo  straight  or  curved ;  albu- 
men fleshy.  Chiefly  tropical  or  sub-tropical 
plants  in  Asia,  Afiica^  America,  and  Austra- 
lasia. The  principal  plant  is  the  Cacao-tree 
(TheobroTna  C<icao),  yielding  chocolate  and 
cocoa. 

6.  Family. — Silk-cotton  Plomts  (Sterculiacess).  Trees 

or  shrubs ;  leaves  alternate,  stipules  decidu- 
ous ;  inflorescence  variable ;  flowers  occasion- 
ally unisexual ;  calyx  naked  or  involucrate, 
sepals  five ;  petals  five  or  0 ;  stamens  indefinite, 
perfect,  monadelphous ;  anthers  2-celled,  ex- 
trorse;  pistil  of  five,  rarely  three,  carpels,  dis- 
tinct or  cohering ;  ovules  orthotropal  or  ana^ 
tropal ;  fruit  capsular,  follicular,  or  succulent ; 
embryo  straight  or  curved  ;  albumen  oily  or 
fleshy.  Distribution  tropical,  extensive.  This 
family  boasts  of   one  of   the  largest  trees 


MANUAL  OF  NATURAL  HISTORY.  469 

known,  namely,  the  Baobab-tree  of  Senegal 
{Adansonia  digitdta). 

XIII.  ORDER— CisTALS  (Cistales). 

Flowers  monodichlamydeous ;  placentsB  parietal 
or  sutural ;  embryo  curved  or  spiral ;  albumen  little 
or  nona 

1.  Family. — Gaper-plants  (Capparidacese).    Herbs, 

shrubs,  or  trees ;  leaves  alternate,  exstipu- 
late,  or  with  spines  at  the  base  ;  flowers  soli- 
tary or  racemose ;  sepals  four,  often  partial- 
ly coherent ;  petals  4-8  or  0,  usually  un- 
equal; stamens  4-6  or  00,  on  an  elon- 
gated hemispherical  torus ;  ovary  1 -celled  ; 
placentae  parietal;  ovules  amphitropal  or 
campylotropal ;  style  0,  or  filiform;  stigma 
generally  round ;  fruit  pod-shaped  and  de- 
hiscent, or  fleshy  and  indehiscent ;  seeds 
exalbuminous ;  embryo  curved.  Tropical 
genera  widely  distributed,  but  especially 
abundant  in  Africa.  Mostly  stimulant ;  the 
flower-buds  of  Cappwria  apinosa  constitute 
"  capers." 

2.  Family.  — Mignonettes     (Luteolaceae).      Herbs, 

rarely  shrubs;  leaves  alternate,  stipules 
minute,  gland-like;  flowers  in  racemes  or 
spikes ;  calyx  many-parted  ;  petals  4-6,  un- 
equal; torus  glandular;  stamens  10-24; 
ovary  3-lobed,  1-celled;  placentae  parietal; 
ovules  amphitropal  or  campulitropal ;  stigmas 
three  ;  fruit  dry  and  membranous,  or  succu- 
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lent,  opening  at  the  point ;  seeds  exalbumin- 
ous ;  embryo  taper.  Inhabit  Europe  and 
Western  Asia,  also  Southern  Africa  and  Cali- 
fomia     (Reaeddcece,  De  Cand.) 

3.  Family.  —  Cruciferous  -  plants     (BrassicacesB). 

Herbs,  rarely  under-shrubs ;  leaves  alter- 
nate ;  flowers  generally  racemose,  usually 
yellow  or  white ;  sepals  four,  deciduous,  val- 
vate  or  imbricate ;  petals  four,  cruciate,  alter- 
nate ;  stamens  six,  tetradynamous ;  torus 
glandular ;  ovary  1 -celled ;  placentsB  parietal ; 
stigmas  two  ;  fruit  a  silique  or  a  silicule,  1- 
celled,  usually  dehiscing  by  two  valves ;  al- 
bumen none.  Chiefly  European,  but  found 
also  more  sparingly  in  most  temperate  and 
sub-tropical  countries.  Most  are  antinscor- 
butic ;  comprise  many  well-known  plants,  as 
the  Cabbage,  Cauliflower,  Turnip,  Radish, 
Cress,  Horse-radish,  Mustard,  Scurvy-grass, 
Woad,  &a    (Gniciferce,  Juss.) 

4.  Family. — Rock -Roses    (Cistaceae).      Shrubs  or 

herbs ;  leaves  opposite  or'  alternate,  stipulate 
or  exstipulate ;  flowers  racemose,  white,  yel- 
low, or  red,  very  ftigadous ;  sepals  3-^,  per- 
sistent, unequal ;  petals  five,  rarely  three, 
caducous,  twisted  in  an  opposite  way  to  that 
of  the  sepals  ;  stamens  usually  indefinite,  dis- 
tinct ;  ovary  syncarpous,  1-  or  many-celled ; 
ovules  orthotropal;  style  single;  stigma  sim- 
ple ;  fiTiit  capsular,  3-5-10-valved;  embryo 
inverted,  spiral  or  curved ;  albumen  horny. 
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Chiefly  inhabit  Southern  Europe  and  North- 
ern Africa. 

XIV.  ORDER.— VioLALS  (Violales). 

Flowers  monodichlamydeous ;  placent83  parietal 
or  sutural ;  embryo  straight ;  albumen  little  or  none. 

1.  Family. — Tumerads  (Tumeraceae).    Herbaceous 

or  shrubby ;  leaves  alternate,  exstipulate ; 
flowers  axiQary ;  calyx  5-lobed,  equal,  aestiva- 
tion imbricate ;  petals  five,  mostly  yellowish, 
perigynous,  equal,  aestivation  twisted ;  sta- 
mens five,  alternate ;  ovary  1-celled ;  placentae 
parietal ;  ovules  00,  anatropal ;  styles  more  or 
less  coherent,  or  forked ;  stigmas  multifid ;  fruit 
capsular,  1-celled,  3-valved  ;  albumen  fleshy. 
Found  in  South  America  and  the  West-Indies. 

2.  Family — House-leeks  (Crassulaceae).     Herbs  or 

shrubs,  often  succulent ;  leaves  entire  or  pin- 
natifid,  exstipulate;  flowers  in  cymes;  sepals 
3-20;  coroUa  gamopetalous,  or  petals  3-20 ; 
stamens  equal  to,  or  twice  as  many  as, 
petals;  carpels  same  number  as  petals  ;  ovules 
00,  anatropal ;  styles  several  or  combined  ; 
stigmas  pointed  or  4-comered ;  fruit  of  se- 
veral follicles ;  albumen  fleshy.  Distribution 
extended,  occurring  in  very  dry  situations,  as 
on  rocks,  walls,  &c. 

3.  Family. — Sauvagesiads  (Sauvagesiaceae).  Shrubs 

or  herbs  ;  leaves  alternate,  stipulate  ;  flowers 
terminal,  in  panicles  or  racemes,  light-co- 
loured ;  sepals,  five,  imbricated  ;  petals  five ; 
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aestivation  convolute;  stamens  definite  and 
fertile,  or  indefinite,  partly  fertile  and  partly 
petaloid  ;  anthers  extrorse ;  ovary  1-celled ; 
ovules  anatropalj  placentsB  parietal;  style 
terminal ;  stigma  simple ;  fruit  capsular,  3- 
valvedj  albumen  fleshy.  Natives  of  South 
America  and  the  West  Indies. 

4.  Family. — Tamarisks  (Tscmaricaceae).    Shrubs  or 

herbs;  leaves  alternate,  scale-like;  flowers 
racemose  or  spiked  ;  calyx  4-5-partite ;  petals 
4-5  ;  aestivation  imbricate ;  stamens  equal  to, 
or  twice  as  many  as,  the  petals,  distinct  or 
monadelphous ;  anthers  introrse;  ovary  1- 
celled ;  styles  three ;  ovules  anatropal ;  fixiit 
capsular,  3-valved,  1-celled ;  seeds  numerous, 
comose ;  albumen  none.  Peculiar  to  the 
Eastern  half  of  the  Northern  Hemisphera 
Mount  Sinai  manna  is  obtained  &om  Tama- 
rix  Tnannifera. 

5.  Family' — Frankeniads  (Frankeniaceae).     Herbs 

or  under-shrubs ;  leaves  opposite,  exstipulate; 
flowers  sessile,  terminal ;  sepals  4-6,  cohering 
into  a  furrowed  tube ;  petals  4-5,  alternate ; 
stamens  usually  equal  to,  and  alternate  with, 
petals  ;  anthers  versatile ;  ovary  1-celled  ; 
ovules  anatropal ;  placentae  parietal ;  style 
fiUform;  fruit  capsular,  l-celled,  2-3-4-valvQ^; 
seeds  numerous ;  albumen  fleshy.  Natives  of 
Southern  Europe  and  Northern  Africa,  also 
of  the  Cape  of  Good  Hope  and  Australia, 

6.  Family. — Violets  (Violaceae).     Herbs  or  shrubs; 
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leaves  mostly  alternate,  stipulate ;  vernation 
involute ;  inflorescelice  various  ;  sepals  five, 
persistent,  equal ;  sestivation  imbricated ; 
petals  '  five,  equal  or  unequal ;  sestivation 
obliquely  convolute ;  stamens  five,  alternate ; 
anthers  introrse ;  filaments  dilated ;  ovary 
1-ceUed;  ovules  anatropal;  placentsB  parie- 
tal ;  style  single ;  stigma  oblique-hooded ; 
j&Tiit  capsular,  3-valved;  albumen  fieshy. 
The  herbaceous  species  are  more  abundant  in 
northern  temperate  countries,  while  those 
which  are  shrubby  inhabit  South  America 
and  India. 

7.  Family. — Ben-nuts  (Moringaceae).    Trees ;  leaves 

2-3-piimate,  stipulate  ;  fiowers  irregular,  in 
loose  panicles ;  calyx  5-partite ;  petals  five, 
unequal ;  stamens  8-10,  perigynous ;  fila- 
ments rather  petaloid ;  anthers  1-celled ; 
ovary  1-celled;  placentae  parietal ;  onrules  ana- 
tropal ;  style  filiform ;  stigma  simple  ;  finiit 
capsular,  pod-like,  1-celled,  3-valved ;  seeds 
numerous;  albumen  none.  Natives  of  Arabia 
and  India.  The  seeds  of  Moringa  ptery- 
gosperma  are  the  "Ben-nuts"  of  authors; 
they  yield  a  fluid  oil  named  "  Oil  of  Ben." 

8.  Family. — Crown-worts  (Malesherbiacese).   Herbs 

or  half-shrubs ;  leaves  alternate,  exstipulate ; 
flowers  axillary  or  terminal,  solitary ;  calyx. 
tubular,  5-lobed;  sestivation  imbricate;  petals 
five,  alternate,  coronetted,  persistent,  sestiva- 
tion convolute;   stamens  5-10,  perigynous; 
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anthers  versatile ;  ovary  1-celled ;  placentae 
parietal;  ovules  anatropal;  styles  three,  very 
long,  dorsal;  stigmas  clavate;  fruit  capsular, 
1-celled,  3-valved ;  seeds  exarillate ;  albumen 
abundant.    Natives  of  Peru  and  Chili. 

9.  Family — Pa8fii(m-/ot<;€r«  (Passifloraoeae).    Herbs 

or  shrubs,  generally  climbing ;  leaves  alter- 
nate, stipulate ;  flowers  axillary  or  terminal; 
sepals  five ;  petals  usually  five,  perigynous ; 
seetivation  imbricate ;  stamens  five,  mona- 
delphous,  surrounding  the  stalk  of  the  ovary; 
anthers  extrorse;  ovary  1-celled;  ovules 
anatropal;  placentae  parietal;  styles  three, 
clavate ;  stigmas  dilated ;  fruit  stipitate, 
1-celled,  often  Ji-valved;  seeds  arillate;  al- 
bumen fleshy.  Chiefly  occur  in  South 
America  and  the  West  Indies ;  found  also  in 
North  America,  Africa,  and  the  East  Indiea 

1 0.  Family.  —  Samyda    (SamydaceaB).      Trees    or 

shrubs;  leaves  alternate,  evergreen,  stipidate, 
with  linear,  pellucid  dots;  peduncles  axil- 
lary, solitary  or  numerous  ;  perianth  4-5- 
divided,  usually  coloured  inside ;  aestivation 
somewhat  imbricate ;  stamens  arising  from 
tube  of  perianth,  two,  three,  or  four  times  as 
many  as  its  divisions,  all  fertile  or  the  alter- 
nate ones  sterile;  filaments  monadelphous  at 
the  base ;  anthers  2-ceUed ;  ovary  1-ceUed ; 
ovules  semi-anatropal ;  placentae  parietal; 
style  filiform ;  stigma  capitate  or  slightly 
lobed ;    fruit  coriaceous,   capsular,   1-celled, 
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3-5-valved  ;  seeds  arillate  ;  albumen  oily  or 
fleshy.  Principally  from  tropical  America; 
a  few  are  African  or  Asiatia 

11.  Family. — Zaci«^emad«  (Lacistemacec^.   Shrubs 

or  small  trees ;  leaves  alternate,  exstipulake  (Q ; 
flowers  amentaceous,  polygamous ;  perianth 
in  several  narrow  divisions,  covered  by  an 
enlarged  bract;  stameu  one,  unilateral; 
anther  2-celled  (?) ;  ovary  1-celled ;  ovules 
anatropal;  placentse  parietal;  stigmas  2-3, 
sessile  or  on  a  style  ;  fruit  capsular,  1-celled, 
2-3-valved ;  seed  arillate  ;  albumen  fleshy. 
Natives  of  Equinoctial  America. 

12.  Family,— Bixads  (Flaoourtiacese).     Shrubs  or 

small  trees ;  leaves  alternate,  exstipulate,  often 
dotted ;  peduncles  axillary,  many-flowered ; 
sepals  4-7;  petals  4-7,altemate,  or  none ;  sta- 
mens equal  to,  or  some  multiple  of,  the  petals; 
ovary  sessile  or  nearly  so,  1-or  more-celled ; 
placentas  parietal ;  style  filiform  or  none ; 
stigmas  several;  firdt  1-celled,  fleshy  and 
indehiscent,  or  capsular  and  4-5-valved; 
albumen  fleshy.  Chiefly  occur  in  hot  parts  of 
the  East  and  West  Indies  and  Africa,  also  at 
the  Cape  of  Good  Hope,  and  in  New  Zealand. 
"  Arnotto  "  is  supplied  by  the  reddish  pulp 
surrounding  the  seeds  ofBixa  Orellcma. 

II.  SUB-CLASS, — DiCLiNOUS-ExoGENS  (DiclineaB). 

Flowers  unisexual,  without  any  customary  ten- 
dency to  hermaphroditism. 
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I.  ORDER— Papayals  (Papayales). 

Flowers  dichlamydeous ;  carpels  superior,  con- 
solidated; placentaB  parietal;  embryo  surrounded 
by  abundant  albumen. 

1.  Family. — Pangiads  (Pangiaoese).    Trees;  leaves 

alternate;  flowers  axillary;  sepals  and  petals 
mostly  five;  scales  equal  to,  and  opposite, 
the  petals ;  male  stamens  five  or  00,  sterile 
stamens  equal  to  the  petals ;  ovary  1-celled  ; 
ovules  indefinite ;  fhiit  capsular,  succulent, 
indehiscent,  1-celled  ;  seeds  00.  Natives  of 
hot  parts  of  India. 

2.  Family. — Papawa  (Papayacese).  Trees  or  shrubs; 

leaves  alternate  ;  flowers  in  axillary  racemes 
or  solitary ;  calyx  5-toothed ;  corolla  mono- 
petalous,  5-lobed  ;  scales  in  throat  of  female 
flowers  wanting ;  stamens  definite ;  ovary 
1-celled  ;  stigma  3-5-lobed ;  firuit  succulent 
or  dehiscent,  1-celled.  luhabit  South  Ame- 
rica, also  temperate  and  tropical  parts  of  the 
Old  Worid. 

n.  ORDER — CucuRBrrALS  (Cucurbitales). 

Flowers  monodichlamydeous ;  fiiiit  inferior ;  pla- 
centaB parietal ;  embryo  without  albumen. 
1,  Family. — Begoniads  (Begoniacese).  Herbs  or 
under-shrubs  ;  leaves  alternate  ;  stipules 
large,  scarious  ;  flowers  cymose,  pink ;  peri- 
anth adherent,  segments  coloured,  four  in  the 
male,  and  4~S  in  the  female ;  stamens  inde- 
finite ;   anthers  collected  in  a  head ;  ovary 
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3-celled;  ovules  00,  aiiatropal;placentaBaxile; 
stigmas  three,  sessile;  fruit  caj)sular,  mem- 
branous, triangular,  winged ;  seeds  0  0.  Na- 
tives of  the  East  and  West  Indies,  South 
America^  and  also  Africa. 

2.  Family.  — Datiscads    (Datiscaceae).      Herbs  or 

trees ;  leaves  alternate,  exstipulate ;  flowers 
in  axillary  racemes,  or  terminal  panicles ; 
male  flowers,  perianth  3-4!-divided,  stamens 
3-7 ;  anthers  2-celled  ;  fefmaU,  perianth  ad- 
herent, 3-4-toothed;  ovary  1-ceIled;  ovules 
0  0,  anatropal ;  stigmas  3-4,  opposite  lobes  of 
perianth ;  fruit  capsular,  1-celled ;  seeds 
strophiolate.  Distribution  scattered  over 
North  America,  Siberia,  Northern  India, 
the  Indian  Archipelago,  and  South-Eastern 
Europe. 

3.  FA3IILY. — Gourds  (Cucurbitacese).     Herbaceous, 

climbing  by  tendrils  formed  of  abortive 
stipules;  leaves  alternate,  usually  palmate; 
flowers  unisexual,  light-coloured;  calyx  5- 
toothed ;  corolla  5-parted  ;  stamens  five,  dis- 
tinct, or  variously  united ;  anthers  2-celled ; 
ovary  adherent,  1-celled;  ovules  solitary  or 
00  ;  stigmas  very  thick  ;  fruit  a  pepo ;  seeds 
flat.  Natives  chiefly  of  sub-tropical  and 
warm-temperate  regions,  especially  India. 
Among  the  products  are  the  melon,  cucumber, 
gourd,  pumpkin,  vegetable-marrow,  also  colo- 
cynth  and  elaterium. 
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III.  ORDER. — ^Menispermals  (Menispermales). 

Flowers  monodichlamydeous ;  carpels  superior, 
disunited;  embryo  surrounded  by  abundant  al- 
bumen. 

1.  Family. — Moonaeeds  (Menispermaceae).    Shrubs, 

sarmentaceous ;  wood  frequently  arranged  in 
wedges ;  leaves  alternate,  entire ;  flowers 
very  small,  racemose,  often  dioecious  ;  sepals 
and  petals  undistinguishable,  in  several  rows, 
deciduous;  stamens  usually  monadelphous ; 
anthers  extrorse ;  carpels  solitary  or  nu- 
merous; ovule  amphitropal;  fruit  drupa- 
ceous, iHseeded,  oblique  or  lunate;  embryo 
large,  curved  or  periphericaL  Common  in 
tropical  Asia  and  America,  a  few  also  in 
Africa.  Yield  Calumba-root,  Pareira-brava, 
and  Coculus-indicus. 

2.  Family. — Kadsurade  (Schizandraceae).    Shrubs, 

scrambling;  leaves  alternate,  simple,  exsti- 
pulate,  often  dotted ;  flowers  small,  solitary 
or  axillary ;  sepals  3-6 ;  petals  3-9,  hypo- 
gynous  ;  stamens  0  0,  monadelphous  or  free ; 
anthers  extrorse ;  carpels  0  0,  free  or  adhe- 
rent, 1-oelled;  ovules  2,  pendulous;  stigma 
sessile;  fruit  nxunerous,  berried,  ]*2-6eeded; 
seeds  pendulous  ;  embryo  very  smalL  Occur 
in  India  and  the  Indian  islands,  Japan,  and 
hot  parts  of  North  America. 

3.  Family.    —  Lardizdbaiads    (Lardizabalacese). 

Shrubs,  twining;  leaves  alternate,  exstipu- 
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late,  compound;  flowers  racemose,  solitary 
or  clustered  ;  sepals  3-6,  in  two  rows ;  petals 
six,  in  two  rows,  opposite,  or  0 ;  stamens  six, 
opposite;  anthers  mostly  extrorse;  rudi- 
mentary ovaries  in  male  flowers;  female 
flowers  larger,  with  six  imperfect  stamens ; 
carpels  mostly  3,  1-ceUed;  ovules  many; 
style  short ;  stigma  simple ;  fruit  short- 
stalked,  berried,  usually  many-seeded ;  seeds 
parietal;  embryo  minute.  Found  in  tem- 
perate parts  of  South  America,  and  in  China. 

4.  Family. — Nvtmega  (Myristicacese).  Trees ;  leaves 

alternate^  exstipulate,  not  dotted ;  inflo- 
rescence axillary  or  terminal,  in  racemes, 
glomerules,  or  panicles ;  flowers  very  small, 
completely  unisexual ;  perianth  trifld,  rarely 
quadrifid,  deciduous  in  the  female ;  aestiva- 
tion valvate ;  stamens  3-12 ;  filaments  ofi)en 
united  into  a  cylinder ;  anthers  extrorse ; 
ovary  of  one  or  more  carpels ;  ovule  anatropal ; 
style  very  short ;  stigma  somewhat  lobed ; 
fruit  succulent,  1 -celled,  2-valved ;  albumen 
ruminate;  embryo  smalL  Natives  of  tropical 
India  and  America.  The  chief  species  is 
Myristica  officinaliSy  affording  mace  and 
nutmegs. 

5.  Family. — Plv/me^rmtTnega   (AtherospermacecB). 

Trees;  leaves  opposite,  exstipulate;  flowers 
axillary,  racemose,  rarely  bisexual ;  perianth 
tubular,  divided  at  the  top  into  segments, 
usually  in  two  rows,  the  inner  petaloid,  and 
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in  the  females  with  scales ;  stamens  0  0,  but 
fewer  in  the  female  ;  anthers  2-celled,  with 
valvular  dehiscence;  ovaries  usually  00; 
ovule  erect ;  style  and  stigmas  simple  ;  fruit 
consisting  of  achaenia,  enclosed  within  tube 
of  perianth ;  seed  erect ;  embryo  minuta 
Natives  of  Australia  and  of  ChUi. 
6.  Family. — Monimiads  (Monimiaceae).  Trees  or 
shrubs,  aromatic ;  leaves  opposite,  exstipu- 
late ;  flowers  axillary ;  perianth  somewhat 
globose,  divided  at  the  border  ;  stamens  0  0, 
perigynous;  anthers  with  longitudinal  de- 
hiscence ;  ovaries  several,  1-celled ;  ovule 
anatropal ;  fruit  of  several  1 -seeded  achaenia, 
enclosed  within  the  enlarged  perianth ;  seed 
pendulous ;  embryo  minute,  external  to  the 
albumen.  Mostly  occur  in  South  American 
forests,  a  few  also  in  Madagascar,  the  Mau- 
ritius, Java,  Australia,  and  New  Zealand. 

TV.  ORDER.— Gmibyami  (Ganyales). 

Flowers  monochlamydeous,  sometimes  amenta- 
ceous; fruit  inferior;  embryo  minute,  in  a  large 
quantity  of  albumen. 

1.  Family. — Helwingiada  (Helwingiacese).  Shrub- 
by ;  leaves  alternate,  stipulate ;  flowers  fasci- 
cled; perianth  3-4-partite,  segments  deciduous 
in  the  female ;  aestivation  valvate ;  stamens 
3-4,  alternate ;  anthers  introrse ;  ovary  3-4- 
celled  ;  ovules  anatropal ;  style  very  short ; 
stigmas  3-4,  subulate ;  fruit  drupaceous,  3-4- 
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celled ;  seeds  pendulous.  A  single  Japanese 
genus,  with  but  one  known  species. 
2.  Family.  —  Oarryads  (Garryaceae).  Shrubs  ; 
leaves  opposite,  exstipulate ;  flowers  in  pen- 
didous,  amentaceous  racemes ;  wood  without 
distinct  zones ;  Tnale  perianth  4-partite ;  fe- 
male perianth  superior,  2-toothed;  stamens 
four,  alternate  with  segments  of  perianth  ; 
ovary  1-ceUed  ;  ovules  two,  pendulous  ;  styles 
two ;  firuit  baccate,  indehiscent ;  seeds  two. 
Natives  of  North  America  and  the  West 
Indies. 

V.  ORDER.— QuERNALS  (Quemales). 

Male   flowers    amentaceous,  monochlamydeous  ; 
fruit  inferior  ;  embryo  amygdaloid  ;  albumen  none. 

1.  Family. — Walnuta  (Juglandacese).   Trees  ;  leaves 

alternate,  not  dotted,  exstipulate;  flowers  her- 
baceous, inconspicuous ;  male  flowers  amen- 
taceous; perianth  membranous,  irregularly 
lobed ;  stamens  3  or  0  0 ;  anthers  erect,  2- 
ceUed  ;  female  flowers  in  terminal  clusters  or 
loose  racemes;  perianth  single  or  double,  the 
outer  3-5-partite;  ovary  adherent,  1 -celled; 
ovule  erect,  orthotropal ;  styles  1-2 ;  stigmas 
2-4,  unequal ;  fruit  drupaceous,  sometimes 
with  an  adherent  involucre.  Chiefly  North 
American,  but  a  few  inhabit  Persia,  and  the 
East  and  West  Indies.  Aflbrd  the  black  and 
common  walnuts,  and  hickory  wood. 

2.  Family.— OaA«  (Corylaceae).    Trees  or  shrubs ; 
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leaves  alternate,  stipulate;  male  flowers 
amentaceous;  perianth  membranous,  valvate; 
stamens  3-20 ;  female  flowers  aggr^ate  or 
amentaceous ;  ovary  2-  or  more  celled,  crowned 
by  remains  of  the  adherent  perianth,  seated 
within  a  coriaceous  involucre ;  ovules  twin  or 
solitary,  peltate  or  pendulous  ;  stigmas  seve- 
ral, distinct ;  fixiit  bony  or  membranous,  1- 
oelled,  more  or  less  enclosed  in  the  involucre. 
Inhabit  forests  in  temperate  parts  of  both 
hemispheres.  A  very  valuable  group,  em- 
bracing the  oak,  beech,  hazel-nut,  Spanish- 
chesnut;  and  affording,  besides  excellent 
timber,  cork,  gall-nuts,  Velonia^  Quercitron, 
nuts,  filberts,  chesnuta,  &a  {QiLerdnecB, 
Juss.    CuptdifercBy  Rich.) 

YL  ORDER— EuPHOBBiALS  (Euphorbiales). 

Flowers  monodichlamydeous,  scattered;  carpels 
superior,    consolidated  ;    placentae    axile ;    embryo 
large,  surrounded  by  abundant  albumen. 
1.  Family. — PifcA^r^ian^^  (Nepenthace®).    Herbs, 
or   half-shrubs  ;    leaves   alternate,    slightly 
sheathing  at  the  base,  having  a  dilated,  foli- 
aceous  petiole,  pitcher-shaped  at  the  extre- 
mity, with  a  lid-like  lamina;  inflorescence 
racemose,  terminal,  dense  ;  flowers  dioecious  ; 
perianth  4-parted ;  aestivation  imbricate;  sta- 
mens united  into  a  solid  column ;  anthers  about 
sixteen,  extrorse ;  ovary  4-comered,  4?-oelled  ; 
ovules  0  0 ;   stigma  sessile ;  fruit  capsular, 
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4-celled,  4-valved  ;  seeds  0  0,  minute,  with  a 
loose  testa;  radicle  inferior.  Natives  of 
swamps  in  the  East  Indies  and  China 

2.  Family.  —  Batlds  (Batidaceae).  Shrubs;  leaves 
opposite,  exstipulate,  succulent;  flowers  in 
spikes ;  male  flowers,  scales  of  cone  1- 
flowered ;  perianth  a  scale  rolled  up  with  its 
back  next  the  axis,  and  the  edges  united ; 
female  flowers  absolutely  naked  (?),  or  com- 
posed of  succulent  scales  arranged  in  a  4- 
rowed  cone ;  stamens  four ;  filaments  flattened ; 
ovary  5-6-celled;  ovules  erect;  stigma  sessile; 
fiiiit  succulent.  Comprises  one  genus  abun- 
dant in  West-Indian  salt  marshea 

8.  Family. —  Crowberries  (Empetraceae).  Shrubs, 
heath-like;  leaves  evergreen,  alternate  or 
partially  verticillate,  exstipulate;  perianth 
of  persistent,  imbricated  scales,  the  inner 
often  petaloid ;  stamens  equal  to,  and  alter- 
nate with,  scales  in  inner  row;  anthers  2- 
celled ;  ovary  seated  on  a  fleshy  disk,  3-6-9- 
celled ;  ovules  deflnite,  ascending,  anatropal ; 
style  one ;  stigma  with  as  many  radii  as  there 
are  ovarian  cells ;  firuit  a  nuculanium,  within 
the  persistent  perianth ;  radicle  inferior.  A 
small  group,  inhabiting  Europe,  North  Ame- 
rica, and  the  straits  of  Magellan.  The  fruit 
of  Empetrv/m  nigrum,  the  black  crowberry, 
which  is  not  unpleasantly  acid,  is  frequently 
eaten  in  Northern  Europe. 

4.  YAmJLY.  —  Star-worta  (Callitrichaceae).     Herba- 
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ceous,  small ;  leaves  opposite ;  flowers  axil- 
lary, very  minute,  monoecious,  naked;  stamen 
hypogynous ;  filament  filiform ;  anther  reni- 
form,  1-celled,  2-valvedi  ovary  4-eomered, 
4-celled ;  ovules  definite,  suspended,  amphi- 
tropal ;  styles  two,  subulate ;  stigmajs  simple 
points ;  finiit  4-celled,  4-seeded,  indehisoent ; 
radicle  superior.  Inhabit  still-waters  in 
Europe  and  North  America. 

5.  Family.  —  Scepads  (Scepaceae).     Trees ;  leaves 

alternate,  stipules  membranous ;  flowers  dioe- 
cious ;  male  flowers  amentaceous ;  perianth 
4-5-leaved,  imbricated ;  stamens  2-5  ;  fila- 
ments short,  not  elastic ;  anthers  2-celled ; 
femude  flowers  in  short  axillary  racemes ; 
perianth  of  six  segments  in  two  whorls ; 
ovary  2-<;elled ;  style  0 ;  stigma  with  two 
short  emarginate  lobes,  or  four  equal  fringed 
ones ;  ovules  in  pairs,  pendulous,  anatropal ; 
fiiiit  2-celled,  4-valved ;  radicle  superior. 
Forest  trees  in  tropical  India. 

6.  Family. — (ryro«fem(wa€ifi(Gyrostemonaoe8B).  Trees 

or  shrubs ;  leaves  alternate,  stipulate ;  male 
flAywerSy  perianth  6-7-lobed ;  stamens  inde- 
finite, distinct ;  fefmaleflxywera,  perianth  cup- 
shaped,  6-7-lobed ;  carpels  00,  round  a  flat 
torus,  2-seeded ;  ovules  pendulous,  campylo- 
tropal;  fiiiit  of  several  membranous  cases 
arranged  in  a  ring ;  radicle  inferior.  Natives 
of  New  Holland. 

7.  Family. — Spurges  (Ricinaceae).     Trees,  shrubs, 
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or  herbs,  often  with  acrid  milk  ;  leaves  oppo- 
site or  alternate,  often  stipulate ;  flowers 
axillary  or  terminal,  variously  arranged, 
sometimes  within  an  involucre  ;  perianth  in- 
ferior, with  various  glandular  or  petaloid, 
scaly,  internal  appendages,  sometimes  want- 
ing; stamens  definite  or  00,  distinct  or 
monadelphous ;  anthers  2-celled ;  ovary  ses- 
sile or  stalked,  1-2-3,  or  many-celled ;  ovules 
definite,  suspended,  anatropal;  styles  equal 
to  the  cells,  distinct  or  combined ;  stigma 
compound,  or  single  with  several  lobes ;  fruit 
usually  tricoccous  ;  radicle  superior.  A  very 
extensive  £ajnily,  especially  abundant  in 
equinoctial  America,  but  occurring  also  in 
India  and  Africa,  North  America,  and  Europe. 
Among  the  products  are  euphorbium,  man- 
chineel,  cascarilla,  castor  and  croton  oils, 
tapioca,  cassava,  bottle  India-rubber,  gum-lac, 
boxwood,  African  teak,  turnsole,  &a  {Eu- 
phorbiacece,  Jusa) 

VII.  OBDER.— Ubticals  (Urticales). 

Flowers  scattered,  monochlamydeous  ;  carpels 
single,  superior  ;  embryo  large,  in  a  small  quantity 
of  albumen. 

1.  Family. — Planes  (Platanaceae).  Trees  or  shrubs ; 
leaves  alternate,  stipules  sheathing,  scarious, 
deciduous ;  flowers  in  globose  catkins,  naked, 
the  sexes  in  distinct  catkins;  stamen  one, 
with  scales ;  anthers  2-ceUed ;  ovary  1-celled ; 
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ovules  solitary  or  in  pairs,  orthotropal ;  style 
subulate ;  fruit  of  compressed  clavate  nuts, 
terminated  by  a  recurved  style ;  radicle  in- 
ferior ;  plumule  minute.  Inhabit  Barbary, 
the  Levant,  and  North  America. 

2.  Family. — Bread-fruit  trees  (Artocarpace®).  Trees 

or  shrubs ;  lactescent ;  leaves  alternate,  sti- 
pules large,  deciduous  ;  flowers  in  dense 
heads  ;  wxile  flowers,  perianth  2-4rparted,  or 
0 ;  female  flowers  variously  arranged  over  a 
fleshy  receptacle,  perianth  tubular  ;  stamens 
opposite,  and  equal  to  divisions  of  perianth  ; 
anthers  2-ceIted ;  ovary  1 -celled ;  ovule  erect 
and  orthotropal,  amphitropal  and  parietal, 
or  pendulous  and  anatropal ;  style  lateral  or 
terminal,  often  bifld ;  stigma  sometimes  radi- 
ating ;  fruit  variable,  surrounded  by  a  fleshy 
involucre,  or  composed  of  consolidated  fleshy 
calyces,  containing  numerous  nuts  ;  albumen 
abundant  or  scanty  ;  radicle  superior.  Tro- 
pical plants  in  both  hemispherea  Among 
the  members  are  the  bread-fruit  tree,  the 
cow-tree  of  Demerara,  and  the  upas-tree 
Antiaris  toxicaria. 

3.  Family. — Mvlhei^iesQUor^jcexR).   Trees  or  shrubs; 

lactescent ;  leaves  often  rough ;  stipules 
large,  often  rolled  up  ;  flowers  inconspicuous, 
in  heads,  spikes,  or  catkins ;  male  fl^owers, 
perianth  3-4-parted,  or  0 ;  female  jlowerSy 
perianth  3-  4-  6-divided,  often  in  two  rows ; 
stamens   3-4,    opposite  ;     anthers    2-celled ; 
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ovary  1-celled  ;  ovules  solitary,  pendulous  or 
amphitropal;  style  tenninal,  bifid;  firuit  a 
Horosis  or  syconus;  embryo  hooked,  albu- 
minous ;  radicle  superior.  Natives  of  tem- 
perate and  tropical  climes  in  both  hemi- 
spheres. Comprise  the  fig,  banyan,  common 
and  white  mulberry ;  and  among  their  pro- 
ducts are  contrayerva-root,  fustic,  and  ca- 
outchouc, which  latter  is  abundantly  supplied 
by  the  Ficua  dastica.     (Sycoidece,  link.) 

4.  Family. — Hemp-worts  (Cannabinacese).    Herba- 

ceous ;  juice  watery  ;  leaves  alternate,  stipu- 
late ;  flowers  inconspicuous ;  Tnaie  flowers  in 
racemes  or  panicles;  perianth  herbaceous, 
imbricated  ;  female  fl^owers  in  spikes  or 
cones ;  perianth  single,  enwrapping  the  ovary ; 
stamens  few,  opposite ;  anthers  2'<^lled ; 
ovary  1 -celled ;  ovule  solitary,  pendulous, 
campylotropal ;  stigmas  two,  subulate,  ses- 
sile ;  finiit  indehiscent ;  embryo  hooked,  ex- 
albuminous  ;  radicle  superior.  Occur  in 
northern  temperate  regions  in  the  eastern 
hemisphere.  Afibrd  hops,  hemp,  &c.  Cari- 
nabis  Indica,  now  much  used  medicinally, 
yields  various  narcotic  products,  known  as 
haschisch,  bhang,  gunjah,  churrus,  &a 

5.  Family. — Horn-worts  (Ceratophyllaceae).  Herbs, 

submersed  ;  leaves  dichotomous,  verticiQate  ; 
flowers  monoecious;  perianth  iO-16-parted; 
stamens  12-20;  anthers  2-celled;  ovary  1- 
celled;  ovule  pendulous,  orthotropal;  style 
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filiform ;  stigma  simple ;  firuit  a  1-oelled  in- 
dehiscent  nut,  terminated  by  the  hardened 
style  ;  embryo  exalbuminous  ;  plumule  large, 
many-leaved ;  radicle  inferior.  Live  in  ditches 
in  Europe,  North  America,  Northern  Asia, 
India,  Barbary,  and  Senegal 

6.  Family.  —Elms  (UlmacesB).    Trees  or  shrubs ; 

juice  watery ;  leaves  alternate,  stipulate ; 
flowers  in  loose  clusters,  frequently  unisexual; 
perianth  inferior,  membranous,  imbricated; 
irregular;  stamens  definite;  filaments  erect 
in  aestivation ;  ovary  superior  or  2-celled ; 
ovules  pendulous,  anatropal,  or  amphitropal ; 
stigmas  two;  fiiiit  1-2-celled,  membranous 
or  drupaceous ;  albumen  scanty  or  0  ;  coty- 
ledons foliaceous ;  radicle  superior.  Inhabit 
northern  and  mountainous  parts  of  Europe, 
Asia,  and  America.  The  principal  genus  is 
that  of  the  elms. 

7.  Family. — Netttea  (Urticace»).    Trees,  shrubs,  or 

herbs ;  juice  watery ;  leaves  alternate,  sti- 
pulate, rough,  often  with  stinging  hairs  ; 
flowers  herbaceous,  inconspicuous,  scattered, 
or  clustered,  or  in  catkins,  or  close  heads; 
perianth  membranous,  lobed ;  stamens  defi- 
nite, distinct,  opposite ;  filaments  elastic, 
curved  in  aestivation;  ovary  simple;  ovule 
solitary,  erect ;  stigma  simple ;  frmi  an  in- 
dehiscent  nut ;  embryo  straight,  albuminous ; 
radicle  superior.  Widely  distributed,  many 
following  in  the  footsteps  of  man.    Remark- 
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able  for  the  extreme  causticity  of  their 
juice 
8.  Family. — ArUideamada  (Stilaginaceee).  Trees  or 
shrubs ;  leaves  alternate,  stipulate  ;  flowers 
minute,  in  axillary,  scaly  spikes ;  perianth 
2-  3-  5-partite  ;  stamens  two  or  more,  arising 
from  a  swollen  receptacle ;  filaments  capillary ; 
anthers  2-lobed,  cells  vertical,  opening  trans- 
versely ;  ovary  1-2-celled ;  ovules  two,  pen- 
dulous, anatropal ;  stigma  sessile,  3-5-toothed ; 
firuit  drupaceous ;  embryo  straight,  albu- 
minous ;  radicle  superior.  Natives  of  the 
East  Indies  and  of  Madagascar. 

VIII.  ORDER— Ambntals  (Amentales). 

Flowers  in  catkins,  achlamydeous  or  monochla- 
mydeous;  carpels  superior;  embryo  smaU;  albumen 
little  or  none. 

1.  Family.  —  Oleasters  (Eteagnaceae).  Trees  or 
shrubs  ;  leaves  alternate  or  opposite,  exstipu- 
late  ;  flowers  axillary,  in  catkins  or  panicles, 
rarely  bisexual ;  ttuxIs  flowers  amentaceous, 
with  2-4  leaves  forming  the  perianth ;  sta- 
mens 3-  4-  8  ;  anthers  introrse  ;  female  omd 
hemna/phrodite  fl/ywers^  perianth  tubular; 
ovary  1 -celled ;  ovule  solitary,  ascending, 
anatropal;  style  short;  stigma  subulate,  glan- 
dular ;  fruit  a  crustaceous  achaenium,  enclosed 
within  the  enlarged  succulent  perianth ;  ra- 
dicle inferior.  Occur  throughout  the  entire 
northern  hemisphere. 
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2.  Family. — Bog-^myrUes  (Myricaceae).  Leafy  shrubs 

or  small  trees,  covered  with  resinous  glands 
and  dots ;  leaves  alternate,  with  or  without 
stipules  I  flowers  amentaceous,  achlamydeous ; 
stamens  2-8,  in  the  axil  of  a  scale ;  anthers 
2-4-celled ;  ovary  1 -celled;  ovule  solitary, 
erect,  orthotropal ;  stigmas  two,  subulate  or 
petaloid;  fruit  drupaceous,  often  with  a 
waxy  secretion ;  seed  solitary,  erect ;  radicle 
superior;  inhabit  temperate  and  tropical 
regions  in  North  and  South  America^  and 
India,  and  at  the  Cape  of  Good  Hope ;  one 
species  is  European. 

3.  Family. — WUlowa  (Ssiicsicese).    Trees  or  shrubs ; 

leaves  alternate,  stipulate;  flowers  amenta- 
ceous, naked,  or  with  a  membranous  cup- 
shiiped  perianth  ;  stamens  distinct  or  mona- 
delphous ;  anthers  2-celled ;  ovary  1-ceUed  ; 
ovules  00,  erect,  anatropal;  style  1  or  0; 
stigmas  2-4;  fruit  coriaceous,  1-ceUed,  2- 
valved ;  seeds  00,  comose  ;  embryo  erect ; 
radicle  inferior.  Inhabit  temperate  and 
arctic  regions.  Comprise  the  Willow,  the 
Sallow,  and  the  Poplai*. 

4.  Family. — Altingiads  (Liquidambaraceae).     Tall 

trees,  balsamia;  leaves  alternate,  stipulate; 
flowers  with  verticillate  bracts  or  minute 
scales ;  female  catkins  on  longer  stalks  than 
the  males;  anthers  numerous;  ovary  2-ceUed; 
ovules  00,  amphitropal ;  styles  two  ;  fruit  of 
2-celled  capsules,  united  into  a  hard  cone; 
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seeds  numerous,  winged ;  radicle  superior. 
Yield  Liquid-Storax.     (AUingiacece,  LindL) 

5.  Family. — Birches  (BeiulBeese).    Trees  or  shrubs; 

leaves  alternate,  stipulate;  flowers  amenta- 
ceous, with  bracts,  which  are  at  times  verti- 
dllate;  stamens  distinct,  opposite;  anthers 
2-celled ;  ovary  2-ceUed ;  ovule  solitary, 
pendulous,  anatropal;  style  single  or  0; 
stigmas  two ;  firuit  membranous,  indehiscent, 
forming  a  kind  of  cone ;  seeds  pendulous ; 
albumen  none ;  radicle  superior.  Natives  of 
temperate,  arctic,  and  antarctic  regions. 
Comprehend  the  .species  of  Birch  and  of 
Alder. 

6.  Family.  —  Beefwoods   (CaBuarinacese).       Trees, 

branching,  weeping;  leaves  0,  replaced  by 
membranous,  toothed  sheaths ;  flowers 
bracteate ;  vnale  flowers  in  spikes,  femcde 
flfOwers  in  dense  heads ;  stamen  one ;  anther 
2-ceUed;  ovary  1 -celled;  ovules  one,  ob- 
liquely-ascending, or  two  side  by  side ;  styles 
two ;  fruit  of  winged  achsBnia,  collected  into 
a  cone;  seed  erect;  radide  superior.  Natives 
of  Australasia. 


GYMNOGENS. 


Gymnogens,  called  also  Gymnosperms,  constitute 
a  small  Class,  in  many  respects  closely  allied  to  the 
one  last  under  consideration.     Their  seeds  have  two 
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cotyledons,  and  their  stems  are  Exogenous,  but  they 
are  distinguished  by  the  vessels  of  the  wood  having 
lai*ge  apparent  perforationa  Their  chief  peculiarity, 
however,  consists  in  the  naked,  uncovered  condition 
of  the  seed,  and  in  the  fertilization  of  their  female 
organs  taking  place  through  the  foramen  of  the 
ovule,  without  the  aid  of  either  style  or  stigma.  In 
general  appearance  they  bear  a  strong  resemblance 
to  some  flowerless  groups,  as  ihe  Club-mosses  and 
Ferns,  so  much  so  as  to  have  been,  by  linnaBus  and 
others,  classed  with  the  latter.  They  contain  the 
curious  Joint-Firs,  the  melancholy  Yews,  the  in- 
valuable Pines,  and  the  feathery  Cycads,  comprising 
in  all,  thirty-seven  genera,  and  upwards  of  two 
hundred  species. 

II.  CLASS.— GYMNOGENS  (Gymnogen»). 

A  cellular  and  a  vascular  system ;  stem  with 
wood  and  true  bark ;  vessels  of  wood  with  large 
apparent  perforations ;  wood  in  concentric  zones, 
augmented  by  growth  from  without ;  embryo  di- 
cotyledonous;  ovules  fertilized  by  direct  contact, 
without  the  intervention  of  style  or  stigma;  ger- 
mination exorhizaL 

1.  Faaiilt. — Joint-Fira  (Gnetacese).  Small  trees 
very  much  branched,  or  sarmentose  shrubs; 
juice  watery;  stems  jointed;  leaves  opposite, 
simple,  net-veined;  flowers  in  catkins  or 
heads;  male  flowers  with  a  perianth ;  female 
flxywera  naked,  or  sheltered  by  a  false  peri- 
anth ;  anthers  1-4-celIed,  opening  by  pores ; 
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ovary  0;  ovule  with  a  style-like  process 
formed  from  the  inner  covering  of  the 
nucleus ;  seed  drupaceous ;  embryo  with  a 
long,  spirally  twisted  funiculus.  Inhabit 
temperate  parts  of  Europe,  Asia,  and  South 
America. 

2.  Family. — Yews  (Taxaceae).      Trees  or  shrubs; 

branches  imarticulated ;  stems  continuous; 
leaves  alternate  or  distichous,  evergreen, 
rigid,  veinless  or  fork-veined ;  flowers  naked, 
but  surrounded  by  imbricated  bracts;  sta- 
mens several ;  filaments  monadelphous ;  an- 
thers 2-celled,  dehiscence  longitudinal ;  ovules 
naked,  the  outer  skin  becoming  finally  hard  ; 
fruit  somewhat  drupaceous  ;  embryo  straight. 
Common  in  mUd  climates  generally,  especially 
in  Asia,  also  in  elevated  tropical  districts ; 
often  resinous. 

3.  Family. — Pines    (Pinacese).     Trees  or  shrubs, 

evergreen ;  resinous  ;  tnmk  continuous, 
branched ;  leaves  simple,  acerose  or  lanceo- 
late ;  flowers  naked,  Tnale  flowers  monan- 
drous  or  monadelphous ;  female  fl/ywers  in 
cones ;  anthers  2-  or  many-lobed,  dehiscence 
longitudinal ;  ovary  spread  open,  resembling 
a  flat  scale  without  style  or  stigma ;  ovules 
naked,  in  pairs  or  several ;  fruit  of  cones 
composed  of  hardened,  scale-shaped  ovaries ; 
embryo  albuminous.  Widely  dispersed,  but 
abound  more  in  temperate  climes.  Among 
the  members  are  the  Fir,  Pine,  Larch,  Cedar, 
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Cypress,  and  Jumper.  Among  the  products 
are  Turpentine,  Tar,  Burgundy-Pitch,  Hun- 
garian Carpathian  and  Canada  Balsams, 
Essence  of  Spruce,  Sandarach,  Savin,  &c. 
{ConifercBy  Jus&) 
4.  Family. — (Tycacfo  (Cycadacese).  Trees  or  shrubs; 
trunks  cylindrical,  sometimes  dichotomous; 
leaves  pinnate,  parellel-veined,  vernation  dr- 
dnnate ;  flowers  unisexual ;  Tnale  flowers  in 
terminal  cones,  the  scales  bearing  on  their 
lower  sides  1 -celled  anthers  ;  female  fl^owers 
consisting  of  naked  ovules  at  the  base  of  flat 
scales,  beneath  peltate  ones,  or  on  the 
margins  of  altered  leaves;  seeds  hard,  nut- 
like;  embryos  1-2,  suspended;  albumen 
fleshy  or  mealy;  cotyledons  unequal  Occur 
in  temperate  and  tropical  parts  of  Asia  and 
America,  also  at  the  Cape  of  Good  Hope,  and 
in  Madagascar.    Yield  much  starchy  matter. 


DICTYOGENS. 


On  examining  the  structure  of  some  anomalous 
Monocotyledons,  they  were  ascertained  by  Lindley 
to  possess,  in  nearly  equal  proportions,  characters  of 
Endogens  and  of  Exogens.  He  therefore  separated 
them  from  the  Endogens,  with  which  they  had  been 
previously  united,  and  established  them  as  a  tran- 
sition class,  which  he  named  "  Dictyogens,"  on 
account  of  the  reticulated  appearance  of  the  leaves. 
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The  wood  of  the  stem  is  Endogenous,  the  youngest 
parts  being  in  the  centre,  while,  on  the  other  hand, 
the  root  exhibits  concentric  zones  like  an  Exogen, 
with  a  disposition  to  a  radiated  distribution  of  ves- 
sels, and  in  some  with  a  central  pith ;  the  leaves, 
also,  are  net-veined,  and  usually  disarticulate  with 
the  stem.  Dictyogens  are  fSar  from  numerous,  about 
seventeen  genera  being  at  present  enumerated,  con- 
taining upwards  of  two-hundred-and-sixty  species. 
They  may  be  divided  into  two  Sub-daases,  according 
to  the  unisexual  or  bisexual  nature  of  the  flower, 
the  two  being  united  by  the  SmilcLceoB,  which  con- 
tain both  forms  of  structure.  Some  of  the  families 
are  small,  and  imperfectly  known,  but  two  are  of 
considerable  consequence,  the  one  affording  the 
Yam,  an  important  £mnaceous  article  of  diet  in  the 
Tropics,  and  the  other  yielding  the  Sarsaparilla 
plants,  largely  imported  into  England  for  medical 
use. 

III.  CLASS.— DICTYOGENS  (Dictyogenae). 

Growth  of  stem  endogenous ;  root  with  the  wood 
arranged  in  solid  concentric  circles ;  foliage  broad, 
net-veined,  deciduous ;  cotyledon  single. 

I.  SUB-CLASS— BtBEXXJAJrDiCTYOQESs  (MonanthiaB). 

Flowers  perfect,  each  bearing  male  and  female 

organs. 

1.  Family.  —  Roocbwrgh-worts  (Eoxburghiaceae). 
Shrubs,  twining;  roots  tuberous;  leaves 
coriaceous;    flowers  large,  showy,  solitary. 
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foetid ;  perianth  with  four  petaloid  divisions 
stamens  four,  hjrpogynous ;  anthers  adnate 
ovary  superior,    1 -celled;    placentae    basal 
style  none;  ovules  00,  anatropal;  pericarp 
1 -celled,  2-valved,  with  two  clusters  of  seeds 
at   the   base ;    embryo    taper,    albuminous. 
Natives  of  hot  parts  of  India. 

2.  Family. — TrUliads    (TrilliacesB).       Herbaceous, 

simple-stemmed;  leaves  verticillate,  mem- 
branous; flowers  large,  terminal,  solitary; 
periaJith  6-8-divided,  coloured  or  herbaceous; 
stamens  6-1 0  ;  anthers  linear ;  ovary  free, 
3-5-celled  ;  styles  3-5,  distinct ;  ovules  00, 
anatropal ;  fruit  succulent,  3-6-ceUed ;  seeds 
00;  embryo  minute,  albuminous.  Inhabit 
temperate  parts  of  Asia,  Europe,  and  North 
America^      (PariaidoB,  Burnett.) 

3.  Family.  —  Phileaiada    (Philesiacese).      Shrubs, 

twining  or  upright ;  leaves  coriaceous ; 
flowers  large,  showy,  solitary,  3-6-petaloid- 
eous ;  stamens  six ;  anthers  linear ;  ovary 
free,  1 -celled;  placentee  parietal;  style  long, 
club-shaped ;  stigmas  three ;  ovules  00, 
orthotropal;  fruit  succulent  Natives  of 
Chill 

4.  Family. — Saraaparillae  (Smilaceae).     Herbs  or 

under-shrubs,  often  climbing  ;  stems  scarcely 
woody ;  flowers  bisexual  or  polygamous ; 
perianth  petaloid,  6-partite ;  stamens  six, 
rarely  hjrpogynous ;  ovary  3-celled,  cells  uni- 
or  multi-ovulate  ;  ovules  orthotropal ;  style 
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Tisually  trifid ;  stigmas  three ;  fruit  a  glo- 
bular berry ;  embryo  very  small,  albuminoua 
Occur  chiefly  in  temperate  and  tropical  parts 
of  Asia  and  America.  This  fomUy  yields  the 
different  kinds  of  Sarsaparilla,  many  of  which 
are  much  employed  in  medical  practice ; 
though  possessed  of  valuable  properties  in 
their  native  places,  they  seem  to  be  much 
impaired  by  exportation,  and  in  Europe  to 
have  but  feeble  actions. 

II.  SUB-CLASS. — ^XJnisexual-Dictyogens  (Dianthiae). 

Male  and  female  organs  on  separate  flowers. 

1.  Family. — Yams  (Dioscoreacese).     Shrubs,  twin- 

ing, tuberous ;  leaves  mostly  alternate ;  flowers 
small,  spiked,  bracteated ;  perianth  6-divided, 
adherent ;  stamens  six  ;  anthers  introrse  ; 
ovary  adherent,  3-celled ;  ovules  anatropal ; 
style  2--3-fid  ;  stigmas  undivided  \  fhiit  cap- 
sular, compressed,  trilocular ;  seeds  winged  or 
wingless ;  embryo  smaU,  albuminous.  Mostly 
inhabitants  of  tropical  couiitriea  Chiefly 
valuable  as  affording  yams,  the  tropical  sub- 
stitute for  the  potato  :  in  Europe,  this  family 
is  represented  by  the  Black  Bryony  (Ta/mvs 
com/munis), 

2.  Family.— 2(aiik(;or^8  (TriuridacesB).    Herbs,  pe- 

rennial ;  rhizome  creeping  ;  leaves  solitary  ; 
flowers  regular,  with  1-flowered,  bracteate 
stalks;  perianth  free,  corolline,  3-6-partite, 
permanent  ;    stamens   3-6  (?) ;  anthers  ex- 
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trorse  ;  ovaries  00,  sessile ;  ovules  solitary  (?) ; 
styles  subulate,  or  thickened  at  the  apex. 
Found  in  Brazilian  woods. 


ENDOGENS. 


What  is  commonly  known  as  the  endogenous 
type  of  structure  characterizes  a  large  assemblage  of 
flowering-plants,  forming  the  class  we  are  now  to 
consider.  In  importance  and  extent  it  approaches 
the  Exogens,  and  its  geographical  distribution  is 
quite  as  varied  and  general  The  most  obvious  dis- 
tinctive mark  of  this  division  is  found  in  the  struc- 
ture of  the  stem,  new  matter  being  developed  in  the 
interior,  though,  taken  in  a  wide  sense,  this  does 
not  strictly  apply.  If  a  cross  section  be  made  of  an 
endogenous  stem,  it  will  present  an  irregular,  dotted 
surface,  the  dots  being  more  numerous  towards  the 
drcumference,  where  the  wood  is  also  hardest:  if 
cut  again  vertically,  numerous  strings  or  bundles  of 
woody  fibres  will  be  seen  apparently  springing  from 
the  centre,  and  proceeding  in  a  curved  direction  to- 
wards the  circumference.  But  the  more  accurate 
researches  of  Schleiden  shew  that  all  plants  pos- 
sessing a  stem  are,  to  a  certain  extent,  endogenous, 
and  that  the  true  and  essential  distinction  between 
the  monocotyledonous  and  dicotyledonous  classes, 
consists  in  the  mode  and  degree  of  development  of 
the  woody  or  fibro-vascular  bundles.     In  the  latter, 
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their  growth  is  tinliniited,  terminating  only  with 
the  death  of  the  individual,  while  among  the  former 
it  is  limited,  being  arrested  at  a  definite  period  by  a 
cessation  of  generative  power  in  the  woody  cells. 
Endogens  are  destitute  of  true  pith,  and  their  stems 
are  seldom  hollow,  exceptional  cases — such  as  in 
many  of  the  grasses,  being  caused  by  the  circum- 
ference growing  more  rapidly  than  the  centra  The 
leaves  are  not  reticulated,  as  among  exogens,  but 
are  straight-veined,  and  the  parts  of  the  flower  are 
usually  arranged  in  series  of  threes ;  the  embryo, 
too,  is  composed  of  but  one  cotyledon,  whence  they 
were,  by  De .  CandoUe,  termed  rrumocotyledonea. 
Their  period  of  vitality,  also,  is  more  restricted  than 
it  is  in  the  higher  class,  seldom  extending  beyond 
two  or  three  hundred  years,  though  occasional 
instances  of  more  extended  longevity  occur,  as  in  a 
dragon-tree,  still  existing  at  Teneriffe,  which,  more 
than  450  years  ago,  was  regarded  as  very  aged. 

The  number  of  genera  known  at  present  is  up- 
wards of  1,400,  which  include  about  13,600  species. 
Among  these  are  numerous  plants  of  the  greatest 
importance  to  man,  as  various  members  of  the  family 
of  grasses,  some  jdelding  him  abundant  farinaceous 
aliment,  while  others  afibrd  nutriment  for  his  flocks 
and  his  herds.  The  palms  supply  wine,  sugar, 
edible  finits,  and  sago  j  arrow-root  is  the  produce  of 
species  of  Marania;  the  aromatic  root  of  the  Zin- 
giber  constitutes  ginger;  while  turmeric,  obtained 
from  Curcuma  longay  forms  a  valuable  dye,  and  is 
the  basis  of  some  admired  condiments.    The  number 
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of  hurtfiil  species  is  comparatively  few,  these  being 
principally  found  among  the  MelcmthiacecBy  and  some 
of  the  AraceoB. 

IV.  CLASS— ENDOGENS  (Endogenfie). 

Wood  of  stem  and  of  root,  arranged  in  a  confosed 
manner,  the  youngest  in  the  centre;  leaves  straight- 
veined,  permanent;  organs  of  fructification  ternary; 
embryo  monocotyledonous ;  germination  endorhizal. 

I.  SUB-CLASS, — Bisexual-Endooens  (Diphysea)., 
Flowers  hermaphrodite ;  perianth  present. 

I.  TRIBE — Hypooynous-Endooens  (PhylleleuthercB). 
Flowers  free  from  the  ovary,  rarely  perigynous. 

I.  ORDER— AusMAM  (Alismales). 

Perianth  3-  6-divided  ;  carpels  separate  ;  albumen 
none. 

1.  Family.  — Arrow^rasses  (Juncaginaceee).    Her- 

baceous; leaves  paraUel-veined ;  flowers  in- 
conspicuous, scaly,  white  or  green,  in  spikes 
or  racemes ;  sometimes  perianth  0 ;  stamens 
six ;  anthers  extrorse ;  carpels  3-4-6  ;  ovules 
1  -2  ;  placentae  axile  or  basal ;  fruit  dry,  1-2* 
seeded;  embryo  slit  on  one  side;  plumule 
very  large.  Marshy  and  aquatic  plants,  in 
most  parts  of  the  world. 

2.  Family.  —  Water-^lantaina  (Alismace©).     Her- 

baceous; leaves  narrow  or  expanded ;  flowers 
in  umbels,  racemes,  or  panicles,  very  rarely 
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unisexual;  perianth  6-divided,  in  two  whorls, 
inner  whorl  petaloid;  stamens  definite  or  00; 
anthers  introrse ;  ovaries  several;  ovules  soli- 
tary or  in  pairs ;  placentas  axile  or  basal ; 
fruit  dry,  1-2-seeded;  embryo  curved  or 
hooked.  Floating  or  marsh  plants,  chiefly 
in  northern  temperate  regions. 
3.  Family. — Flowering-rushea  (Butomaoese).  Her- 
baceous; often  lactescent;  leaves  very  cel- 
lular ;  flowers  umbellate  or  solitary,  conspi- 
cuous ;  perianth  6-divided,  in  two  whorls, 
the  outer  herbaceous,  the  inner  petaloid; 
stamens  definite  or  00 ;  ovaries  3-6,  or  more, 
united  or  distinct;  ovides  00,  anatropal  or 
campylotropal ;  placentae  manynaeeded,  net- 
ted, and  parietal ;  fruit  of  several  follicles, 
distinct  and  beaked,  or  united ;  embryo  often 
curved.  Aquatic  and  swamp  plants,  mostly 
northern. 

11.  ORDER.— LiUALS  (Liliales). 

Perianth  6-divided ;  albumen  copious. 
1.  Family.  Pontederiads  (Pontederiaceae).  Herba- 
ceous ;  leaves  sheathing,  sometimes  cordate 
or  sagittate ;  flowers  solitary,  or  in  spikes  or 
umbels,  spathaceous;  perianth  tubular,  co- 
loured, drcinnate  when  withering ;  stamens 
3-6;  anthers  introrse;  ovary  free,  3-celled ; 
ovules  numerous,  anatropal ;  fruit  capsular, 
3-celled,  3-valved ;  seeds  00 ;  embryo  straight ; 
albumen  mealy.    Aquatic  species,  inhabiting 
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North  and  South  America,  India,  and  tro- 
pical A&ica. 

2.  Family. — LUies  (LiliaceaB).     Herbs,   shrubs,  or 

trees ;  bulbous,  tuberous,  rhizomatous,  or 
fibrous -rooted  ;  leaves  rarely  expanded  ; 
flowers  various,  from  large  and  showy  to 
small  and  green  ;  perianth  6-divided,  in  two 
verticils,  coloured,  flat  when  withering ;  star 
mens  six ;  anthers  introrse ;  ovary  free,  3- 
celled  ;  ovules  00,  anatropal  or  amphitropal ; 
fruit  succulent,  or  dry  and  capsular,  3-celled; 
albumen  fleshy.  Distribution  extended,  but 
more  abundant  in  temperate  climates.  Con- 
tain numerous  important  plants,  and  yield 
a  variety  of  valuable  products ;  among  the 
former  are  New  Zealand  flax  (Phormium), 
African  hemp  (Samaeviera),  onion,  garlic, 
leek,  eschaUot,  chives,  asparagus,  lily,  tulip, 
hyacinth,  &a;  and  among  the  latter,  true 
Dragon's-blood  from  DraccBTia  DracOy  and 
Botany  Bay  gum  from  species  of  Xcmthor- 
rhcea.  It  also  affords  some  active  drugs,  as 
aloes,  the  inspissated  juice  of  various  species 
of  Alo€\  and  squills,  the  bulb  of  SquiUa 
*maritima. 

3.  Family.  —  Meadow-saffrons     (Melanthiaceae). 

Herbs  ;  bulbous,  tuberous,  or  fibrous-rooted ; 
leaves  sheathing ;  flowers  sometimes  poly- 
gamous; perianth  6-divided,  petaloid,  flat 
when  withering ;  stamens  six ;  anthers  ex- 
trorse ;    ovary  3-celled ;   ovules  numerous ; 
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style  3-parted ;  fruit  capsular,  3-celled ;  al- 
bumen dense,  fleshy.  Distribution  exten- 
sive, more  abundant  in  northern  temperate 
countries.  A  poisonous  family,  pelding  col- 
chicum,  white  hellebore  (yeratrv/m),  and 
sabadilla. 
4.  Family.  —  Gillieaiads  (GilliesiaoesB).  Herbs  ; 
bulbs  tunicated;  leaves  grass-like;  flowers 
umbellate,  spathaceous;  perianth  6-partite, 
in  two  rows,  the  outer  herbaceous  and  pe- 
taloid,  the  inner  smaller  and  more  coloured  \ 
stamens  in  two  whorls,  the  outer  sterile,  scale- 
like, or  forming  an  urceolate,  6-toothed  body ; 
the  inner  of  six  stamens,  being  occasion- 
ally sterile  ;  ovary  3-celled ;  style  one ;  fruit 
capsular,  3-celled,  3-valved;  embryo  cujived; 
albumen  fleshy.    Small  Chilian  plants. 

ni.  ORDER— JuNCALS  (Juncales). 

Flowers  scaly  or  scarious  ;  albumen  abundant. 
1.  Family. — Sweet-flags  (Orontiacese).  Herbaceous; 
occasionally  stemless,  or  aquatic  ;  flowers  on 
a  spathaceous  spadix  ;  perianth  scaly,  or  0 ; 
stamens  4-5-6-8;  anthers  2-celled;  ovary 
1-  or  more  celled ;  ovules  erect  or  pendulous  ; 
stigma  sessile,  or  on  a  subulate  style ;  fruit  a 
berry;  embryo  axUe,  with  a  lateral  cleft. 
Natives  of  tropical  and  temperate  countriea 
The  rhizomes  of  Galla  pcduatris  are  used  as 
food  in  Lapland ;  Sweet-flag  {Acorns  cala- 
mus) is  employed  in  medicine. 
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2.  Fabuly.  —  Rushes  (Juncacese).  Herbs ;  rootB 
fascided  or  fibrous ;  leaves  fistular,  grooved, 
or  flat ;  inflorescence  often  capitate ;  flowers 
umbellate,  racemose,  spiked  or  panicled; 
perianth  6-parted,  gliunaceous  or  cartila- 
ginous; stamens  3-6  j  anthers  introrse,  2- 
celled  ;  ovary  1  -  3-celled  \  ovules  1-3,  or 
many  in^each  cell ;  style  one ;  stigmas  1  -  3 ; 
fruit  capsular,  3-valved;  embryo  minute, 
undivided.  Inhabit  principally  colder  climes, 
reaching  as  far  north  as  Melville  Island. 
Employed  extensively  in  the  manufacture  of 
mats,  chair-bottoms,  candles,  &c. 

IV.  ORDER— Xymdais  (Xyridales). 

Perianth  mostly  6-divided,  the  inner  whorl  peta- 
loidal ;  albumen  abundant 

1.  Family.  —  Mayacs  (Mayacacese).     Herbaceous, 

moss-like  ;  leaves  very  narrow,  pellucid  ; 
flowers  small ;  perianth  6-divided,  the  outer 
whorl  herbaceous,  short  j  stamens  three ; 
anthers  1 -celled;  ovary  of  three  carpels; 
style  filiform;  placentae  parietal;  ovules 
sessile  ;  fruit  capsular,  membranous,  1-celled, 
3-valved ;  embryo  very  minute,  on  the  out- 
side of  fleshy  albumen.  Natives  of  American 
marshes. 

2.  Family. — ^Sjpider-toor^s  (Commelynacese)    Herbs; 

leaves  flat,  narrow,  usually  sheathing;  perianth 
in  two  whorls,  the  outer  3-partite,  herbaceous, 
the  inner  3-partite  or  3-fid;  stamens  3-6; 
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anthers  2-celled,  introrse ;  ovary  3-celled ; 
ovules  few  in  each  cell ;  style  and  stigma 
one;  fruit  capsular,  2 -3-celled,  2-3-valved  ; 
embryo  puUey-shaped,  half-immersed  in  fleshy 
albumen.     Occur    in    the   East  and  West 
Indies,  Australia,  Africa,  and  also  in  North 
America. 
8.  Family.  — Xyrida  (Xyridacese). . '  Herbs,  sedge- 
like ;  fibrous-rooted ;  leaves  radical,  sheath- 
ing,  flowers  in  terminal,    imbricated,  scaly 
heads  ;  perianth  6-partite,  in  two  whorls,  the 
outer  one  glumaceous  ;  stamens  six,  3-fertile  ; 
anthers  2-celled,  extrorse ;  ovary  single,  1- 
celled  ;  ovules  0  0 ;  placentae  parietal ;  style 
3-fid ;  fruit  capsular,  1-celled,  3-valved ;  em- 
bryo minute,  on  the  outside  of  fleshy  albu- 
men.   Natives  of  tropical  Asia,  Africa,  and 
America. 
4.  Family.  —  Water-worta  (Philydracese).     Herbs ; 
root   feacided-fibrous ;  stems  often  woolly; 
leaves  equitant,  partly-sheathing;   inflores- 
cence in  terminal  spikes ;  flowers  alternate, 
solitary,  sessile,  with  a  spathaceous,  persistent 
bract ;  perianth  with  the  outer  whorl  abor- 
tive,   inner    2-divided,   petaloid;    filaments 
three,  united  at  the  base ;  two  lateral  sta- 
mens petaloid  and  abortive ;  ovary  superior ; 
ovules  0  0 ;  placentaB  parietal  or  axile ;  firuit 
capsular,  3-celled,  3-valved  ;  embryo  axile,  in 
fleshy  albumen.     Found  in  China,  Cochin- 
China,  and  Australia. 
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IL  TBIBR — ^Epioynoub-Endogens  (Phyllosynaptae). 
Flowers  adherent  to  the  ovary* 

I  ORDER— Obchibals  (Orchidales). 
Stamens  1-3;  albumen  none. 

1.  Family. — Apoatasiada  (ApostasiacesB).       Herbs, 

perennial ;  leaves  firm,  thin,  sheathing ; 
flowers  racemose,  terminal ;  perianth  6-divid- 
ed ;  anthers  2-3,  sessile  on  a  short  column, 
erect,  2-celled ;  style  filiform,  with  a  3-lobed 
stigma  as  long  as  the  anthers,  and  adherent 
with  the  filaments  into  a  short  column: 
ovary  3-celled ;  placentae  three,  axile,  poly- 
spermous;  firuit  capsular,  3-celled,  3-valved; 
seeds  00.    Occur  in  damp,  hot  Indian  woods. 

2.  Family. — Orchids  (OrchidacesB).  Herbs  or  shrubs ; 

roots  fibrous  or  tubercular;  stem  long  and 
annual,  perennial  and  woody,  or  none  ;  leaves 
often  sheathing ;  flowers  solitary,  clustered, 
spiked,  racemose,  or  panicled,  always  sup- 
ported by  a  solitary  bract ;  perianth  herba- 
ceous or  coloured,  membranous  or  fleshy, 
6-partite,  the  segments  arranged  in  two  rows, 
the  outer,  or  calydne  (but  according  to  Lind- 
ley  the  corolla),  of  three  parts;  the  inner,  or 
corrolliform  (petaloid  stamens  of  Lindley),  of 
three  divisions,  rarely  one,  the  odd  one  being 
the  lahdVwm  or  lip;  stamens  three,  the 
lateral  ones  usually  sterile;  anthers  1-2-4- 
celled ;  ovary  1-celled,  of  six  carpels,  three 
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only  bearing  placento;  style  incorporated 
with  the  column;  firuit  capsular,  rarely 
fleshy,  3-6-valved,  indehiscent ;  seeds  00. 
Distribution  universal,  except  in  the  frozen 
zones,  and  in  extremely  dry  regions.  Chiefly 
terrestial,  but  numerous  tropical  species  ai*e 
epiphytia  The  Orchidacece  comprise  nearly 
400  genera,  and  about  3000  species. 
3.  Family. — Burmanniad8(Bvormsjnn8ijcesd).  Herbs; 
leaves  radical  or  none;  inflorescence  ter- 
minal; perianth  coloured,  tubular,  6-cleft, 
the  three  inner  being  minute,  and  the  three 
outer  larger  and  often  keeled  at  the  back; 
stamens  three ;  anthers  sessile,  2-celled ; 
ovary  1-3- celled;  ovules  00;  style  simple; 
stigmas  three;  fruit  capsular,  1-3-ceUed, 
3-valved,  crowned  by  the  persistent  perianth ; 
seeds  00.  Occur  in  moist  grassy  spots  in 
tropical  countries. 

n.  ORDER — ^Amomals  (Amomales). 

Flowers  unsymmetrical ;  stamens  1-6,  some  being 

abortive ;  seeds  albuminous. 

1.  Family.  —  Arrow-roots  (Marantacese).  Herba- 
ceous, without  aroma;  rhizomes  frequently 
tuberous ;  leaves  simple,  sheathing ;  inflores- 
cence spiked,  racemose,  or  panicled,  terminal 
or  radical ;  perianth  in  two  whorls,  the  outer 
3-lobed,  short,  inner  3-partite,  elongated; 
stamens  in  two  verticils,  the  outer  3-fid, 
petaloid,  sterile,  the  inner  three,  petaloid, 

z  2 
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one  lateral  being  fertile;  anther  on  the 
margin  of  the  filament ;  ovary  l-3-K5elled ; 
ovules  solitary  or  mimerous;  style  petaloid  or 
swollen ;  stigma  either  the  naked  apex  of  the 
style,  or  hollow,  hooded,  and  incurved ;  jfruit 
capsular,  3-celled,  or  baccate  and  1-celled; 
embryo  without  a  vitellus.  Found  in  tropical 
America  and  Africa,  and  in  India.  The  rhi- 
zomes abound  in  starch,  occuring  as  "  Arrow- 
root" in  species  of  Marantay  and  as  "Tous- 
les-mois  "  in  Canna.     {GannacecB,  Agardh.) 

2.  Family. — Gingers  (Zingiberaceae).    Herbaceous; 

aromatic;  rhizome  creeping;  leaves  simple, 
sheathing;  inflorescence  and  flowers  as  in 
MarantaceoB ;  stamens  in  two  whorls,  the 
outer  3-partite,  sterile,  petaloid,  the  inner  of 
three,  the  central  one  being  fertile ;  anther 
2-celled  ;  ovary  3-ceIled  ;  ovules  several ; 
style  filiform  ;  stigma  dilated,  hollow ;  fruit 
capsular,  3-ceIled,  occasionally  berried ;  em- 
bryo with  a  vitellus.  Chiefly  tropical  plants. 
Afibrd  Ginger  (Zingiber),  Cardamoms,  from 
species  of  Amomum,  Elettaria,  and  ReneaJr 
niia,  and  Turmeric  from  Curcuma  longcu 
(Drymyrhizece,  Vent.  SdtaminecBj  R  Brown.) 

3.  Family. — ^5anana«  (Musaoese).    Herbs;  stemless 

or  nearly  so,  with  spurious  stems  of  sheath- 
ing leaf-stalks,  from  subterranean  root-stocks; 
flowers  spathaceous ;  perianth  6-cleft,  peta- 
loid, in  two  whorls ;  stamens  six,  some 
always    abortive ;    anthers  linear,    2-celled, 
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introrse ;  ovary  3-celled ;  ovules  numerous ; 
style  single ;  stigma  usually  3-lobed ;  fruit 
capsular,  3- celled,  or  succulent  and  inde- 
hiscent.  Natives  of  warm  and  tropical 
countries.  Species  of  Muaa  yield  the  Banana 
and  Plantain. 

III.  ORDEK.— Narcissam  (Narciasales). 

Flowers  symmetrical;    stamens  3-6;   seeds  al- 
buminous. 

1.  Family. — jPZogrs  (IridacesD).    Herbs,  rarely  under- 

shrubs ;  roots  tuberous  or  fibrous ;  leaves 
mostly  equitant  or  distichous ;  inflorescence 
terminal,  in  spikes,  corymbs,  or  panicles ; 
bracts  spathaceous;  perianth  6-parted, 
coloured,  in  two  whorls ;  stamens  three ; 
anthers  extrorse,  2-ceUed  ;  ovary  3-celled ; 
ovules  numerous ;  style  one ;  stigmas  three, 
often  petaloid  or  bilabiate;  fruit  capsular, 
3-celled,  3-valved  ;  seeds  numerous.  Found 
in  warm  and  temperate  regions,  especially 
abundant  at  the  Cape  of  Gk)od  Hope.  Yield 
Saffron  and  Orris-root. 

2.  Family.  —  Daffodils  (Narcissaceae).      Herbs  or 

shrubs ;  bulbous  or  fibrous-rooted ;  stem  at 
times  woody  and  tall;  leaves  ensiform; 
flowers  spathaceous;  perianth  regular,  6-cleft; 
stamens  six,  sometimes  partially  coherent; 
sometimes  with  additional  sterile  stamens ; 
anthers  introrse  ;  ovary  3-celled ;  ovules  00  ; 
style  one;   stigma  3-lobed;   fruit  capsular, 
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3-celled,  and  S-valved,  or  baccate  and  1-3- 
seeded.  Principally  Cape  species,  but  occur 
also  in  Europe,  the  East  and  West  Indies, 
South  America^  and  Australia.  Some  possess 
poisonous  qualities.  Yield  many  garden- 
flowers,  as  the  Narcissus,  Daffodil,  Snow- 
drop; the  Agave  or  American  Aloe,  is  also  a 
member.     {AmaTyllidecBy  R  Brown-) 

3.  Family.  —  Hypoasida    (Hypoxidaceae).      Herbs  ; 

tuberous  or  fibrous-rooted ;  leaves  radical, 
plicate ;  scapes  simple  or  branched ;  perianth 
petaloid,  usually  6-partite ;  stamens  six ; 
anthers  introrse,  2-celled ;  ovary  S-celled ; 
ovules  00;  style  simple;  stigma  8-lobed ; 
fruit  indehiscent,  dry  or  berried,  1-2-  3-ceUed. 
Natives  of  tropical  and  warm  countriea 

4.  Family.  —  Blood-roota  (Hfiemodoraceee).    Herbs, 

fibrous-rooted;  leaves  equitant,  distichous; 
perianth  6-cleft,  petaloid,  tubular,  more  or  less 
woolly ;  stamens  three  or  six ;  anthers  introrse ; 
ovary  1-3-celled  ;  ovules  one,  two,  or  many ; 
style  simple  ;  stigma  undivided ;  fiiiit  capsu- 
lar, 3-valved  or  indehiscent ;  radicle  remote 
from  the  hUum,  which  is  naked.  Occur  in 
North  and  South  America,  at  the  Cape  of 
Qood  Hope,  and  in  Australia.  Named  firom 
the  red  colour  of  the  roots. 

5.  Family. — Taccads  (Taccacese).    Herbs,  tuberous; 

leaves  radical,  stalked ;  flowers  on  the  top  of 
a  simple  taper  or  angular  furrowed  scape, 
umbellate,  involucrate ;  perianth  with  a  cy- 
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lindrical  ribbed  tube ;  stamens  six  ;  filaments 
petaloid  ;  anthers  2-celled ;  ovary  of  three 
connate  carpels ;  placentae  three,  pariiBtal, 
polyspermons ;  styles  three,  connate ;  stigmas 
2-lobed ;  fruit  baccate,  indehiscent ;  albumen 
fleshy.  Inhabit  woods,  and  damp  maritime 
spots  in  tropical  Africa,  India,  and  Polynesia. 
6.  Family. — Pirie-applea  (BromeliacecB).  Herbs  or 
shrubs ;  stemless  or  short-stemmed,  often  epi- 
phytic ;  leaves  rigid,  channeled,  often  spiny- 
edged;  flowers  racemose  or  panicled;  peri- 
anth 6-divided,  in  two  whorLs,  outer  persist- 
ent, inner  petaloid,  marcescent  or  deciduous, 
aestivation  imbricate;  stamens  six;  anthers 
introrse ;  ovary  S-celled ;  ovules  00 ;  style 
simple ;  stigma  S-lobed,  or  entire ;  fruit  cap- 
sular or  succulent,  3-celled  ;  albumen  fleshy. 
All  American  species.  The  most  important 
product  is  the  Pine-apple  or  Ananas,  yielded 
by  Atumassa  aati/ua. 

II.  SUB-CLASS. — UNiSEXUAir-ENnoGENS  (MonaphyseaB). 
Flowers  unisexual ;  with  or  without  perianth. 

I.  ORDER— Htdrals  (Hydrales). 

Flowers  perfect  or  imperfect,  not  arranged  on  a 

spadix ;  albiunen  none  ;  aquatic. 

1.  Family. — Seorwracka  (Zosteracese).  Sea-weed 
like ;  leaves  grassy,  thin,  sheathing ;  flowers 
very  minute,  naked,  or  surrounded  by  three 
scales ;   stamens  hypogynous ;    anthers  de- 
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finite,  sessile,  l-2-<5elled ;  pollen  confervoid ; 
ovary  free,  1-celled  ;  ovule  solitary ;  stigmas 
1-2 ;  fruit  drupaceous,  1-seeded ;  seed  pen- 
dulous. Marine  plants,  inhabiting  the  bottom 
of  the  ocean,  principally  in  Northern  parts  of 
the  Eastern  Hemisphera 

2.  Family. — Pond-weeds  (NaisdacesQ),   Leaves  very 

cellular,  stipulate;  flowers  inconspicuous, 
often  in  terminal  spikes;  perianth  of  2-4- 
pieces,  deciduous,  sometimes  0  ;  stamens  de- 
finite, hypogynous  ;  pollen  globose ;  ovaries 
one  or  more,  superior;  ovule  solitary;  stigma 
simple;  fruit  diy,  1 -celled,  1-seeded;  seed 
erect  or  penduloua  Natives  of  extra-tropical 
countries  in  fresh-water,  or  on  the  sea-shorea 
!  (PotamecB,  Juss.) 

3.  Family. — Frog-hits  (HydrocharidacecB).    Herbs ; 

leaves  sometimes  spiny;  flowers  spathaceous, 
j  occasionally*  bisexual ;  perianth  with  a  6-par- 

tite  limb,  the  outer  herbaceous,  the  inner 
j  petaloid ;     stamens    definite    or    indefinite, 

epigynous;  ovary  adherent,  1-  or  many- 
celled;  stigmas  3-6;  ovules  00;  fruit  dry 
or  succulent,  indehiscent,  1-  or  many-celled. 
Fresh-water  plants,  inhabiting  Europe,  North 
i  America^  and  India. 

n.  ORDER.— Palmals  (Pabnales). 

Flowers  perfect,  on  a  branched,  scaly  spadix ; 
embryo  minute,  placed  beneath  the  surface  of  homy 
or  fieshy  albumen ;  unisexual  or  bisexual. 
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I.  SUB-0BDI!R—ATELESFA.THW)V»-TlLUt3 

(AtelespatheaB). 
Spathes  numerous  and  incomplete. 

1.  FAiOLY. — Sago-PoLrm  (Lepidocaryaceee).    Trees ; 

leaves  pinnate  or  fan-shaped;  inflorescence 
in  amentiform  racemes ;  perianth  6-divided  ; 
stamens  six,  rarely  0  0,  hjrpogynous  or  peri- 
gynous;  pistil  usually  of  three  carpels, 
becoming  connate,  usually  3-locular;  ovules 
generally  solitary,  erect ;  fruit  baccate,  lori- 
cate, scales  homy,  spirally  or  verticiUately 
arranged,  imbricated.  To  this  family  belong 
the  Reed-Palms  (Gcdcumua),  affording  Eat- 
tans,  and  the  8(igu8  farinifera,  supplying 
Sago.     (CalamincBy  Griff.) 

2.  Family. — PalmyrorPalms  (Borassacese).    Trees; 

leaves  pinnate  or  flabelliform ;  inflorescence 
in  ainentiform  racemes;  stamens hypogynous ; 
pistil  usually  of  three  connate  carpels,  which 
are  3-locular ;  ovules  solitary,  ascending  or 
horizontal ;  firuit  drupaceous  and  undivided, 
lobed  and  3-seeded,  or  baccate  and,  by  abor- 
tion, 1 -seeded.  Among  the  species  are  the 
Doum-palm  of  Upper  Egypt  (Hyphcene  coria- 
ceo),  the  Fan-palm,  Borasaua  fiabellifomiis, 
3delding  a  copious  vinous  sap,  and  Lodoicea 
Seychellarum,  or  the  double  Coco-nut  tree. 

3.  Family.  —  Late-Palms  (CoryphaceaB).      Trees ; 

leaves  clustered,  terminal;  inflorescence 
not  in  amentiform  racemes ;  stamens  hypo- 
gynous or  perigynous,  6-9-12 ;  pistil  of  three 
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distinct  carpels,  becoming  sometimes  connate; 
ovules  solitary,  erect,  lateral  or  horizontal; 
fipuit  baccate  or  drupaceous,  threefold,  deeply 
lobed,  or,  by  abortion,  double  or  singla 
Among  the  members  of  this  division  are 
the  Ceylon  Talipot-pahn  (Coryplui  umbTar- 
culifera),  and  the  Date-palm  {Phoenix  dcbcty- 
lifera). 

II.  ^'Cr^-Oi?!)^^.— TELESPATHEOUS-PALi£8(Telespathe8e). 

Spathes   occasionally   absent,   always    complete 

when  present. 

4  Family. — Betel-nut  Palms  (ArecacesB).  Trees; 
spadix  scaly;  spathe  often  wanting ;  stamens 
hypogynous ;  ovary  mostly  of  three  connate 
carpels,  which  are  tri-locular ;  ovules  erect ; 
fruit  baccate  or  semi-drupaceous,  tri-locular, 
or  deeply  3-lobed,  l-seeded.  Yield  the  Betel- 
nut  (Areca  Catechu),  which  also  supplies 
Colombo  Catechu ;  the  Cabbage-palm  of  the 
West  Indies  is  A.  oleracea;  Saguerus 
Rumphii  is  one  of  the  sources  of  the  Sago 
of  commerce. 

5.  Family. — Oil-yielding  PcJ/ms  (Cocacese).  Usual- 
ly trees  ;  stems  sometimes  spiny  ;  stamens 
six  or  more,  hypogynous;  filaments  some- 
times conjoined  at  their  base ;  pistil  of  three 
united  carpels,  rarely  2-  4-  6-  or  6 ;  ovules 
solitary,  erect  or  horizontal;  fruit  drupace- 
ous, 1-seeded,  generally  uni-locular ;  endocai-p 
thick,  osseous,  or  stony ;  putamen  with  its 
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cells,  when  fertile,  perforated  opposite  the 
seat  of  the  embryo,  and,  when  abortive,  indi- 
cated by  coecal  foramina;  albumen  cartala- 
ginons  or  amygdaloid,  oleaginous.  Among 
these  are  the  Cocoa  rvacifera,  or  Coco-nut 
palm,  species  of  Elais  yielding  Palm-oil, 
and  Phytdephas  maorocarpa,  the  source  of 
Vegetable  Ivory. 

III.  ORDER— Arals  (Arales). 

Petaloidal,  or  naked-flowered;  spadix  simple, 
naked;  embryo  in  the  axis  of  mealy  or  fleshy 
albumen. 

1.  Family. — Screw-pvaes  (Pandanacese).    Trees  or 

bushes,  often  sending  down  aerial  roots ; 
leaves  imbricated,  amplexicaul,  often  spiny- 
edged,  or  pinnate  or  fan-shaped ;  floral  leaves 
smaller;  flowers  often  polygamous,  naked 
or  scaly,  covering  the  whole  of  the  spadix ; 
stamens  nimierous ;  filaments  with  single  an- 
thers, which  are  2-4!-celled ;  ovaries  in  par- 
cels, 1 -celled;  ovules  solitary  or  numerous ; 
stigmas  sessile ;  fruit  fibrous-drupes  collected 
into  parcels,  or  baccate  and  many-seeded; 
seeds  loose ;  embryo  minute,  solid.  Tropical 
plants. 

2.  Family. — Arads  (Aracese).    Herbaceous,  with  a 

fleshy  conn,  or  shrubs ;  leaves  sheathing ; 
spadix  generally  spathaceous ;  flowers  naked, 
on  the  surface  of  a  spadix  ;  stamens  deflnite 
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or  indefinite,  hypogynous ;  anthers  sessile,  1- 
2-  or  many-celled,  extrorse ;  ovary  free,  most- 
ly 1 -celled  ;  stigma  sessile  ;  fruit  succulent ; 
seeds  pulpy;  embryo  slit,  axile.  Inhabitants 
principally  of  hot  countriea  Many  are  poi- 
sonous ;  the  corms  of  some  abound  in  amyla- 
ceous matter.    (Aroidece,  Juss.) 

3.  Family. — Bulrushes  (Typhacese).  Herbaceous  ; 
stems  nodeless;  leaves  rigid,  ensiform;  flowers 
upon  a  spatheless  spadix ;  perianth  scaly  or 
hairy ;  stamens  3-6 ;  anthers  wedge-shaped, 
on  long  filaments,  which  are  sometimes  mona- 
delphous  ;  ovary  superior,  1-celled  ;  ovule 
solitary ;  style  short ;  stigma  linear ;  fruit 
dry,  1-celled,  1-seeded ;  seed  adherent  to  its 
pericarp  ;  embryo  slit  Occur  in  ditches  and 
marshes  in  northern  countries. 

4  Family. — Duck-weeds  (Pistiacess).  Herbaceous; 
leaves  very  cellular ;  flowers  2-3,  enclosed  in 
a  spathe,  without  a  spadix ;  stamens  definite, 
often  monadelphous ;  ovary  1-celled;  style 
short;  stigma  simple;  ovules  two  or  more, 
erect ;  fruit  membranous  or  capsidar ;  embryo 
slit.  Found  in  ditches  in  temperate  parts  of 
the  world. 

III.   SUB-CLASS, — SCALB-FLOWERED  EnDOGENS 

(Glamaleds). 

Flower  glumaceous,  i,  e ,  consisting  of  imbricated, 
colourless  herbaceous  scales  or  bracts. 
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I.  ORDER — Rush-like  Glumals  (Skoinoideae). 
Pistil  simple ;  ovules  pendulous. 

1.  Family.  —  Pipe-worts   (Eriocaulaceae).      Herba- 

ceous ;  leaves  cellular,  spongy,  sheathing ; 
flowers  unisexual,  capitate,  bracteate,  very 
minute;  glumes  two,  imilateral,  or  three; 
stamens  2-  6  ;  anthers  2-celle(i;  ovary  supe- 
rior, 2  -  S-ceUed,  surrounded  by  a  2  -  3-dentate 
or  lobed  membranous  tube ;  ovules  solitary ; 
style  very  short ;  stigmas  2-3  ;  fruit  capsu- 
lar ;  seeds  pilose  ;  embryo  terminal.  Abun- 
dant in  tropical  America  and  Australia,  a 
few  occur  in  North  America,  and  one  in  Scot- 
land. 

2.  Family.  —  Cord-rushea  (Restiaceae).      Herbs  or 

under-shrubs  ;  leaves  narrow  or  none ;  culms 
naked  or  sheathed ;  flowers  in  spikes,  usually 
unisexual ;  glumes  2-6,  seldom  wanting ; 
stamens  1-3;  anthers  generally  1-celled; 
ovary  1  -  3-celled,  cells  monospermous ;  styles 
and  stigmas  two  or  more;  fruit  capsular 
or  nucamentous ;  seeds  not  pilose ;  embryo 
terminaL  Inhabit  woods  and  marshes  in 
South  America^  South  Africa,  and  Australia 

3.  Family. — Bristle-worta  (Centrolepidacese).    Her- 

baceous ;  leaves  setaceous,  sheathing ;  scapes 
filiform,  naked ;  flowers  in  a  spathe  ;  glumes 
one  in  front,  or  two  opposite  each  other; 
palese  0,  or  one  or  two  tender  scales  parallel 
with  the  glumes;   stamens  1-2;  anther  1- 
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celled  ;  ovaries  1  - 18,  1-celled ;  firuit  1  - 18, 
1- seeded,  utrides  opening  longitudinally. 
Natives  of  Polynesia  and  Australasia.  (De«- 
va/uodac€CB,  Lindley.) 

11.  OBDEB. — Palm-uke  Glumals  (Pluemkoidese), 

Pistil  compound  ;  ovule  erect  or  ascending. 

1.  Family. — Sedges  (Cyperacese).  Herbaceous,  grass- 

like; stems  solid,  often  without  joints ;  leaves 
narrow,  sheaths  entire  ;  flowers  unisexual  or 
bisexual,  generally  without  a  perianth ;  each 
flower  with  a  solitary  bract;  bracts  imbri- 
cated on  a  common  axis,  the  lowermost  often 
empty;  stamens  hypogynous,  1-12;  anthers 
2-oelled ;  ovary  1-seeded,  often  surrounded 
by  hypogynous  bristles ;  fruit  a  crustaceous 
or  bony  nut ;  embryo  enclosed  within  the 
base  of  the  albumen.  Distribution  almost 
universal  The  "  Papyrus  "  of  the  ancients  is 
the  product  of  Papyrus  cmtiquorwm,  which 
inhabits  Sjnia  and  Egypt. 

2.  Family. — Grasses  (Avenaceas).  Herbaceous,  ever- 

green ;  stems  sometimes  of  large  size,  cylin- 
drical, hollow,  jointed  ;  leaves  narrow,  alter- 
nate, with  a  membranous  expansion  at  the 
junction  of  the  stalk  and  blade  called  a 
"ligule,"  sheath  split;  flowers  green,  occa- 
sionally monoecious  or  polygamous,  1,  2,  or 
more,  on  a  common  axis,  forming  locustcBy 
which  are  spiked,  racemose,  or  panicled; 
the  outer  bracts,  usually  two,  are  named 
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glumes,  the  next,  also  two,  palem  or  gVur- 
meUcB,  and  the  innermost  set,  consisting  of  two 
or  three  scales,  are  styled  squa/mulce  or  ghi- 
meUulcB ;  stamens  1-6,  hjrpogynous  ;  anthers 
versatile;  ovary  1 -celled;  styles  2-3,  rarely 
combined ;  stigmas  feathery  or  hairy ;  fruit  a 
caryopsis ;  seed  incorporated  with  the  peri- 
carp ;  embryo  lateral,  naked ;  albumen  farina- 
ceous. Distribution  universal;  are  very  nu- 
merous in  individuals,  and  constitute  nearly 
one  twenty-second  partof  knownplants;  in  the 
tropics  they  are  larger,  being  often  arborescent 
Divided  into  two  sub-families,  viz. :  1.  Pa/ai- 
cmoBy  locusta  of  two  flowers,  the  lower  or 
outer  uniformly  imperfect,  being  either  sta- 
miniferous  or  neuter,  and  then  not  unfre- 
quently  reduced  to  a  single  valve ;  2.  Poince, 
locusta  1-  2-  or  many-flowered,  the  outer  or 
lower  floret  always  perfect  Among  the 
species  are  Wheat  (Triticwm),  Oats  (AveTia), 
Barley  (Hordeum)^  Rye  (Secale),  Rice  (Ory- 
za)y  Maize  (Zea),  and  other  cereals ;  also  the 
grasses-proper,  as  Phlev/m^  Poa,  Festuca,  An- 
thoxanthurriy  &a  Among  remarkable  foreign 
genera  are  Bamboo  (Bwmhuad)^  Sugar  {Sdc- 
cha/rwfn)^  and  the  Tussac-grass  of  the  Falk- 
land Islands  (Dactylis  ccespitosd).  One 
species,  Lolium  temulentwm,  or  Darnel-grass, 
is  believed  to  be  poisonous.  {Ora/minacece, 
Lindley.) 
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RHIZOGENS. 

The  anomalous  plants  which  compose  the  class  of 
Rhizogens  or  Rhizanths,  constitute  a  singular  tran- 
sition series  between  the  two  Sub-kingdoms  of  Vege- 
tables. Destitute  of  stems  or  of  true  leaves,  they 
present  an  amorphous  appearance,  closely  resem- 
bling various  Fungi;  but  being  furnished  with 
flowers  containing  undoubted  organs  of  fructifica- 
tion, they  are  entitled  to  rank  among  Phanero- 
gamia.  Their  mode  of  life  is  parasitic,  being  attached 
to  the  roots  or  stems  of  various  plants ;  they  ai*e 
never  green,  but  are  generally  brown  or  some  dull 
colour,  and  they  stain  any  fluid,  in  which  they  are 
immersed,  red.  The  species  have  hardly  any  econo- 
mical importance  ;  some  which  contain  an  astringent 
principle  have  been  employed  as  stj^tics.  The  most 
curious  among  them  is  the  Brobdignagian  Javanese 
parasite  Raffleaia,  named  in  honour  of  Sir  Stamford 
Raffles,  the  flower  of  which  can  hold  about  twelve 
pints  of  fluid. 

V.  CLASS.— RHIZOGENS  (Rhizogenae). 

Leafless ;   often  stemless ;   never  green ;  flowers 
usually  monoecious  or  dioecious;  fructification  spring- 
ing from  a  thallus.    Parasitia 
1.  Family. — Patmarworta  (Rafflesiacese).    Stemless  ; 
flowers  sessile  on  the  branches  of  trees,  soli- 
tary; perianth  superior,  5-lobed,  with  caUi 
in  the  throat ;  anthers  attached  to  a  column, 
2-celled,  dehiscing  by  pores  ;  ovary  1-celled ; 
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styles  coDical ;  ovtiles  00,  attached  to  parietal 
placentae ;  fruit  an  indehiscent  pericarp,  poly- 
spermous.  Occur  on  the  stems  of  Cisai  in 
the  East  Indies,  and  in  South  America  on 
leguminous  branches.  Among  the  species  are 
the  gigantic  RaffleaicB  of  Java^  the  flowers 
being  occasionally  three  feet  in  diameter. 

2,  Famii^y. — Cistua-rapes   (Hydnoracese).    Flowers 

bisexual  or  unisexual,  in  spikes  at  the  end  of 
a  scaly  stem,  the  males  uppermost ;  perianth 
3-6-lobed ;  anthers  sessile  on  a  column,  2- 
celled,  dehiscing  by  slits ;  ovary  inferior,  1- 
celled ;  ovules  00,  on  parietal  placentae ;  fruit 
baccate,  coriaceous,  1 -celled,  polyspermous. 
Found  on  roots  of  Ciatus  in  Southern  Europe, 
also  on  roots  at  the  Cape  of  Good  Hope. 
Eydnora  Afrwomdy  smells  like  tainted  roast 
beef 

3.  Family. — CyTvomoriuras  (Balanophoraceae).  Fun- 

goid ;  stems  amorphous,  horizontal;  peduncles 
scaly ;  flowers  monoecious,  spiked ;  male 
flowers  pedicellate,  perianth  3-parted;  sta- 
mens 1-3,  epigynous;  anthers  and  filaments 
united ;  ovary  inferior,  1-  2-celled,  1-2-seeded; 
style  one;  stigma  simple;  ovule  solitary, 
pendulous ;  fruit  1 -celled,  1 -seeded.  Inhabit 
tropical  Asia  and  America,  also  the  Cape  of 
Good  Hope ;  one  species,  CynomoriuTn  cocci- 
neum  (Fungus  Melitensis),  is  found  in  Gozo, 
near  Malta. 
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FLOWERLESS-PLANTS. 

Flowerless-plants,  corresponding  with  the  Crypto- 
ga/mia  of  Linn^us,  comprehend  all  the  remaining 
forms  of  vegetable  life,  and  are  extremely  numerous 
in  individuals,  and  even  in  species,  of  which  latter, 
above  twelve  thousand  have  been  described,  included 
in  about  twelve  hundi-ed  genera.  They  are  sepa- 
rated into  two  great  classes,  in  one  of  which  an  ap- 
proach is  made  in  general  configuration,  in  struc- 
ture, and  even  in  the  mode  of  their  fructification  to 
the  higher  forms  of  vegetation,  while  the  other  de- 
scends to  mere  aggregations  of  vital  ceUa  Their 
principal  characteristics  consist  in  the  absence  of  true 
flowers,  and  of  distinct  sexual  organs,  such  as  are 
found  in  the  more  highly  developed  classes,  repro- 
duction being  effected  by  means  of  aootyledonous, 
reproductive  bodies  named  spores,  which  are  formed 
either  in  their  interior,  or  on  their  surface,  by  the 
union  of  (at  least  in  acrogens)  two  differently  en- 
dowed cells.  In  size  they  vary  from  the  lofly  tree- 
Fem  to  the  minute  Lichen  or  microscopic  fungus. 
In  many  leaves  are  quite  wanting,  and  where  a  stem 
exists,  it  appears  to  be  composed,  unlike  that  of 
Endogens  or  Exogens,  of  a  mere  junction  of  the 
bases  of  leaves,  the  growth  being  Acrogenous,  or  on 
the  summit. 

In  fossil-  or  Qeo-phytology,  Cryptogamic  plants 
occupy  an  important  position,  as  they  appear  to  have 
been  among  the  earliest  forms  of  vegetables,  their 
remains  being  very  numerous  in  palaeozoic  strata^ 
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eepedaUy  in  the  carboniferous  series.  Those  most 
abundantly  met  with  are  FUiceSy  Equisetacece,  and 
Lycopodidcecey  the  latter  of  gigantic  dimensions; 
also  a  few  mosses  and  sea-weeds.  In  more  recent 
formations,  the  proportional  numbers  of  Cryptogor 
mia  are  much  lessened  ;  and  in  the  later  deposits, 
the  various  classes  of  fossil  vegetables  bear  nearly 
the  same  ratio  to  each  other  as  in  the  existing 
Flora. 

IL— Sub-Kingdom.    Flowerless-Plants 
(Cryptogamia). 

Flowers  wanting;  finctification  by  means  of 
spores ;  sexes  wanting  or  indistinct ;  germination 
heterorhizaL 


ACROGENS. 


The  more  advanced  cryptogamic  plants,  into  the 
oomposition  of  which  vascular  tissue  enters,  and 
which,  in  many  respects,  approach  some  Phomero- 
ga/mia,  have  been  separated,  as  a  distinct  class, 
under  the  name  of  Acrogens,  or  Cormogens.  In 
them  a  stem  and  leaves  can  be  distinguished ;  flowers 
are  absent,  but  they  seem  to  be  represented  in 
some  instances,  by  the  mode  in  which  the  leaves  are 
arranged  roimd  the  spore-cases  of  Urn-mosses,  or  by 
the  involucrate  membrane  surrounding  the  theccB  of 
some  Liver-worts.  Among  their  reproductive  organs 
two  forms  are  generally  present,  which  many  writers 
distinguish  as  male  and  female,  under  the  names  of 
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Antheridia,  and  PiatUlidia  or  Archegonia;  and, 
from  late  observations  by  Hofmeister,  Suminski,  and 
others,  the  existence  of  sexuality  among  these  plants 
is  rendered  highly  probable. 

Acrogens  comprehend  first  the  Ferns,  numbering 
more  than  two  thousand  species,  in  which  the  fronds 
seem  to  represent  branches,  and  the  ra/menta  true 
leaves;  these  are  often  diminutive  and  inconspi- 
cuous in  northern  regions,  but  in  tropical  and  sub- 
tropical climes,  they  are  frequently  arborescent, 
raising,  at  times,  their  graceful  forms  to  the  height 
of  thirty  or  forty  feet ;  next,  the  Club-mosses  and 
Pepper-worts — small  herbs,  with  a  world-wide  dis- 
tribution; and  lastly,  the  True-mosses,  including 
the  Liver-worts  and  Horse-tails,  nearly  equalling 
the  Ferns  in  midtiplicity  of  species,  some  of  which 
are  said  to  form  the  first  appearance  of  vegetation 
on  a  new  soil,  and  to  be  among  the  last  occupants  of 
exhausted  lands  or  of  an  inappropriate  clime. 

This  class  supplies  man  with  but  few  usefril 
plants.  The  roots  of  some  Ferns  are  esculent ;  and 
one  species,  Nephrodium  (Asjndium)  Filix-maSy  is 
employed  in  medicina  The  powdery  contents  of 
the  spore-cases  of  some  species  of  Lycopodium  are 
highly  inflammable,  and,  under  the  name  of  vege- 
table-sidphur,  or  witch-meal,  are  used  in  pyro- 
techny. 

L  CLASS.— ACROGENS  (Acrogens). 

Stem  and  leaves  distinguishable ;  sur&ce  fiir- 
'nished  with  stomata. 
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I.  OBDER— FiLicsALS  (Filicales). 

Vascular;  spore-cases  marginal  or  dorsal,  l-celled, 
usually  surrounded  by  an  elastic  ring;  spores  of 
only  one  kind. 

1.  Famtt.y. — DancBOrWorts  (DanseaceaB).    Occasion- 

ally arboriform ;  spore-cases  exannulate,  ap- 
pearing sunk  within,  or  seated  upon  the  back 
of  the  leaflets,  conjoined  more  or  less  by  their 
inner  feces,  opening  irregularly  by  a  central 
cleft.     Tropical  species  in  both  hemispherea 

2.  Family. — Ferns  (PolypodiacecB).     Herbaceous, 

shrubby,  or  aborescent ;  spore-cases  on  the 
back  or  edge  of  the  fronds,  pedicellate  or  ses- 
sile, distinct,  annulate,  bursting  irregularly. 
Inhabit  especially  moist,  insular  situations, 
and  are  very  abundant  in  tropical  islands ; 
less  nimierous  on  continenta  Some,  as  Ne- 
phrodium  FiUaynuia,  have  been  used  in 
medicine. 

3.  Family.  —  Adder* a-tongues     (Ophioglossacese). 

Herbaceous;  spore-cases  exannulate,  distinct, 
2-valved,  collected  into  a  spike  formed  out  of 
the  sides  of  an  altered  frond.  Principally 
select  tropical,  insular  situations,  but  occur 
also  in  temperate  regions. 

II.  ORDER — ^Ltoopodals  (Lycopodales). 

Vascular;  spore-cases  axillary  or  radical,   1-  or 
many-celled;  spores  of  two  kinda 
1.  Family. — Pepper-worts   (Marsileace©).    Herba- 
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ceous ;  stemless,  creeping  or  floating ;  leaves 
often  stalked ;  vernation  circinnate ;  repro- 
ductive organs  enclosed  in  an  involucre^  and 
of  two  kinds — 1,  membranous  sacs,  clustered, 
stalked,  or  sessile,  containing  minute  granules ; 
2,  membranous  sacs,  containing  cells,  which 
divide  into  four,  only  one  of  which  ger- 
minatea  Inhabit  ditches  and  wet  places, 
chiefly  in  temperate  countries.  (Rhizoca/rpcBf 
Agardh.) 
2.  Family. — Club-Mosses  (Lycopodiacese).  Herba- 
ceous, moss-like ;  stems  creeping  or  corous ; 
leaves  imbricated,  sometimes  subulate;  spore- 
cases  axillary,  sessile,  1-3-celled,  dehiscing  by 
valves,  or  indehiscent ;  at  times  of  two  kinds, 
the  OTie  enclosing  minute,  powdery  matter, 
the  other  containing  a  cell,  which  produces 
four  germinating  bodiea  Most  abimdant  in 
warm,  humid  situations,  especially  in  tropical 
islands  ;  but  occur  also  in  cold  climates. 

III.  ORDER— MuscALS  (Muscales). 

Cellular  or  vascular;  spore-cases  either  plunged 
in  the  substance  of  the  frond,  or  enclosed  in  a  cap- 
like hood. 

I.  /SCTiB-Oi^DJ^i?.— Operculatb-Mosses  (Musci). 

Operculum  present ;  no  elatera 
1.  Family. — Urn-Mosses  (Bryaceae).    Cellular;  erect 
or  creeping,  terrestrial  or  aquatic ;  leaves  mi- 
nute, imbricated,  entire  or  serrated;  repro- 
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ductive  organs  of  two  kinds,  viz.,  AnthericUa 
and  Archegonia  ;  spore-cases  valveless.  In- 
habit damp  places  all  over  the  world,  but  are 
more  common  in  temperate  latitudes. 

2.  Family. — Split-Mosses  (Andrseacese).  Branching, 

reddish  or  brown ;  leaves  imbricated,  ribbed 
or  rib-less ;  spore-case  opening  by  four  equal 
valves,  whose  summits  are  always  bound  to- 
gether by  the  persistent  operculum.  Found 
in  temperate  and  cold  countries,  especially  in 
bleak  and  rocky  placea 

II.  5i7^-(?i?i>^^.— Inopebculatb-Mossbs 
(Hepaticae). 

Operculum    wanting ;    usually    fiimished    with 
elaters. 

3.  Family. — Horsetails  (Equisetacese).    Stems  sim- 

ple or  branched ;  fistular,  jointed,  siliceous ; 
branches  in  whorls,  at  the  articulations  of  the 
stem;  leaves  represented  by  the  green  co- 
loured branches;  stomata  arranged  longitu- 
dinally on  the  cuticle ;  spore-cases  peltate, 
opening  inwards  by  a  longitudinal  fissure ; 
an  elater  to  every  spore.  Widely  distributed ; 
occur  in  lakes,  ditches,  and  rivers. 

4.  Family.  —  Sealer-Mosses     (Jungermanniacese). 

Creeping,  moss-like ;  leaves  imbricated,  very 
cellular,  round  a  central  axis,  or  with  the 
leaves  and  axis  fused  into  one  common  leafy 
expansion ;  spores  opening  by  four  equal 
valves,  mixed  with  elaters.    Distribution  ex- 
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tended,  but  abound  more  in  tropical,  shady 
woods. 

6.  Family. — Liver-worts  (Marchantiaoese).  Stem  or 
axis  leafless,  but  bordered  by  membranous 
expansions  which  sometimes  unite  at  their 
margins,  forming  a  broad  lobed  frond ;  spore- 
cases  in  heads,  stalked,  opening  by  irregular 
fissures,  or  by  separate  teeth ;  spores  globose. 
Inhabit  damp,  shady  places,  everjrwhere, 

6.  Family. — Crystal-worte  (Ricciacese).  Submei^ed 
or  floating  plants,  usually  annual ;  leaves  and 
stems  blended  into  a  cellular  frond ;  spore- 
cases  membranous,  decaying  so  as  to  permit 
the  spores  to  escape;  elaters  none.  Most 
abundant  in  Europe,  but  occur  also  in  most 
parts  of  the  world. 


THALLOGENS. 


With  Thallogens  we  reach  the  extremes  of  another 
primary  division  of  nature,  those  confines  where 
the  vegetable  and  animal  forms  of  vitality  appear  to 
encroach  upon  each  other,  where  ceU-life  in  its  most 
simple  and  primitive  form  puzzles  alike  the  Phjrto- 
logist  and  the  Zoologist.  In  the  great  anxiety  which 
has  been  evinced  to  come  to  a  determination  on 
this  point,  it  has  been  alleged  that  there  is  an  inter^ 
mediate  stage,  by  which  the  one  kingdom  passes 
into  the  other,  and  some  have  fancied  that  they 


BIANUAL  OF  JffATURAL  HISTORY.  529 

have  actually  traced  this  strange  transformation,  so 
that  certain  minute  existences  are,  at  one  portion  of 
their  life  animal,  and  at  another,  vegetabla   Such  no- 
vel speculations  may,  perhaps,  be  ascribed  to  the  ac- 
knowledged difficulty  of  ascertaining  what  is  the 
essential  characteristic  which  distinguishes  two,  ap- 
parently similar,  vivified  globules,  what  it  is  that  ' 
determines  the  one  to  be  phytous  and  the  other 
ZOOU&      And  yet  that  such  a  primary  separation 
exists  in  reality,  though  not  easily  appreciable  to 
our  senses,  can  hardly  be  doubted,  when  we  see 
their  varied  effectsL      That  many  of  the  simpler 
orders  should  at  different  times  be  looked  upon 
either  as   plants  or  as  animals,  is  easily  to  be  ac- 
counted for,  according  to  the  view  of  the  observer, 
but  that  the  two  are  connected  by  direct  transition, 
seems  not  probable,  as  their  vitality  differs  not  only 
in  degi*ee,  but  also  in  kind.    The  one  more  sthenic, 
more  intense,  giving  tone  to  the  fibres,  and  irrita- 
bility to  the  nerves,  capable  of  producing  quicker 
and  more  marked  effects,  but  sooner  wearing  itself 
out,   and  therefore  less  lasting, — the  other  more 
chrom'c,  more  deficient  in  positive  strength,  but,  often 
more  enduring,  and  adapted  for  supporting  the  more 
simply  constructed  members  of  the  Vegetable  World. 
The  marks  of  animal  life  have  already  been  al- 
luded to  at  page  2,  so  that  it  is  merely  requisite  to 
say,  in  addition,  that  recent  researches  have  shewn 
that  starch  granules  form  part  of  the  contents  of 
many  cells,  and  when   they  can  be  detected,  no 
doubt  need  be  entertained  of  the  vegetable  nature 
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of  the  object  under  investigation.  But  the  present 
amount  of  our  knowledge,  while  allowing  us  gradu- 
ally to  approximate  truth,  does  not  enable  us  finally, 
as  yet,  to  arrive  at  the  settlement  of  this  important 
question.  In  the  lowest  membei-s  of  both  kingdoms, 
sexual  distinctions  are  either  wanting  or  extremely 
obscure,  and  increase  seems  to  be  effected  by  a  spon- 
taneous multiplication  of  cells.  So  far,  therefore, 
both  are  alike,  but  here  the  resemblance  ceases ;  as 
we  advance  upwards  in  the  Zoological  series,  we 
first  find  beings  in  whom  the  sexes  are  united,  but 
afterwards  male  and  female  are  completely  sepa- 
rated, which  is  invariable  in  the  higher  animala 
Among  vegetables,  again,  the  existence  of  the  two 
sexes  in  distinct  individuals  is  more  general,  rather 
low  down  in  the  scale,  while  hermaphroditism 
seems  to  be  the  normal  condition  of  the  most 
advanced  plants.  A  difference  in  the  sources  of 
movements  in  these  two  elementary  forms  is  highly 
probable,  and  may  be  further  established  by  ana- 
logy with  the  more  developed  beings  of  either  class. 
The  one  seems  more  the  result  of  internal  causes, 
originating,  perhaps,  in  a  kind  of  instinctive  volition, 
while  the  other  would  appear  to  depend  rather  on 
external  agents,  and  to  be  more  allied  to  irritability. 
Among  Thallogens  are  ranked,  first,  the  Lichens, 
denizens  of  forest,  of  mountain,  and  of  plain,  ranging 
fi-om  the  torrid  zone  to  fi-ozen  climes; — curious 
little  plants,  their  gracefully  twisted  and  often  sil- 
very fronds  at  times  giving  a  venerable  appearance 
to  the  trees  whose  trunks  they  firequently  clothe,  or 
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covering  with  their  stunted  foi-ms  arctic  rocks,  and 
there,  in  his  hour  of  need,  often  affording  to  man  a 
scanty  sustenance,  enabling  the  polar  traveller 
somewhat  to  mitigate  the  pangs  of  hunger.  Next 
are  the  Fungals,  often  parasitic,  or  springing  from 
dead  or  decaying  matter,  confined  within  no  narrow 
bounds, — sometimes  arranging  themselves  in  circles, 
and  popularly  known  as  "Fairy-rings," — frequently 
springing  up  in  a  night,  increasing  in  size,  and 
arriving  at  a  short-lived  maturity  ere  noontide,  and 
disappearing  with  declining  day,  so  as  to  cause  any 
rapid  growth  or  sudden  uprise  to  be  denominated 
"fungoid,"  from  its  resemblance  to  these  unstable 
and  often  noxious  plants.  Lastly,  we  have  the 
Algals,  mostly  aquatic,  filling  ocean  and  sea,  river 
and  lake,  with  innumerable  individuals,  forming 
sub-marine  forests  at  least  equalling  in  extent  those 
of  dry  land,  or  as  more  minute  existences  in  ponds 
and  still  waters,  rivalling  the  sands  of  the  sea-shore 
in  their  countless  myriads.  The  "  Brittle- worts," 
the  last  division  of  the  Algals,  constitute  a  most 
perplexing  femUy,  whose  relations  are  not  easily 
comprehended,  and  whose  position  as  vegetables  is 
more  influenced  by  strength  of  analogy  than  by 
positive  right.  Here  it  is  that  we  arrive  at  the 
debateable  land,  the  disputed  territories, — a  most 
perplexing  question,  fruitfril  in  dispute,  and  until 
both  sides  are  fully  heard,  and  their  respective  titles 
accurately  examined,  only  to  be  provisionally  settled 
by  arbitration  between  the  belligerent  naturalists 
who  have  ranged  themselves  with  either  party. 

A  ▲  2 
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11.  CLASS.— THALLOGENS  (ThallogeiMe). 

Entirely  cellular;  stems  and  leaves  undistin- 
guisbable  ;  stomata  none ;  reproduction  by  spores. 

I.  OEDER — LiCHENALS  (Licbenales). 

live  in  air;  nourished  through  their  whole 
surface  by  the  medium  in  which  they  vegetate; 
propagate  by  spores,  which  ai*e  usually  enclosed  in 
asci,  and  have  always  green  gonidia  in  their 
thaUus. 

1.  Family.  —  Scutiform- Lichens     (Parmeliace©). 

Nucleus  bearing  asci ;  thallus  heterogeneous, 
pulverulent,  or  cellular.  Several  yield  dyes, 
as  Cudbear,  from  species  oiLecamoru;  litmus, 
from  various  RocceUoB  and  Variolarice; 
others  afford  nutritive  matter,  as  Iceland- 
Moss  {Cetraria  lalandica),  and  some  species 
of  Sticta,  also  Cladonia  rangifervruiy  or 
Reindeer-Moss. 

2.  Family.  —  Ol/utinous  -  LicheTis      (Collemaceae). 

Nucleus  bearing  asci ;  thallus  homogeneous, 
gelatinous,  or  cartilaginous. 

3.  Family. — Graphic-Lichens  (GraphidaoesB).     Nu- 

cleus breaking  up  into  naked  spores; 
apothecia  resembling  Oriental  characters. 
Some  kinds  supply  a  scanty  nutriment,  bb 
species  of  Oyrophora,  which,  under  the  name 
of  "Tripe  de  Roche,"  is  occasionally  the 
principal  subsistence  of  northern  himters 
and  Arctic  travellera 
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II.  ORDER— FuNaALS  (Fungalea). 

living  mostly  in  air ;  nourished  through  their 
thallus ;  reproduce  by  spores,  which  axe  sometimes 
enclosed  in  asci ;  green  gonidia  wanting. 

I.  SUB'OBDUB.—SvoiBUFEBOV^YvvQAJA  (Sporiferi). 

Reproduction  by  spores  attached  externally,  and 
often  supported  on  sporophores. 

1.  Family — Membram^mS'Fwngi  (A^ricaceae).  Hy- 

menium  distinct,  naked ;  receptacle  long  or 
expanded,  superior ;  spores  generally  quater- 
nate,  on  distinct  sporophores.  To  this  family 
belong  many  edible  species,  chiefly  Agarici 
and  Boleti;  some,  again,  as  ATnamita,  are 
poisonous  ;  Polyporus  and  Merulius  are  the 
chief  agents  of  destruction  in  what  is  termed 
"  dry-rot "  in  timber.     {Hymenomycetea,) 

2.  Family. — Ve7i;trico8&'Fvmgi    (Lycoperdonaoese). 

Hymenium  enclosed  in  a  membrane  (peri- 
dium) ;  spores  generally  in  sets  of  four,  on 
distinct  sporophores.  The  genera  PhaUua 
and  Boviata,  are  remarkable  for  the  extreme 
rapidity  of  their  growth ;  Lysurus  mokusin 
is  applied  by  the  Chinese  to  foul  ulcers ; 
Ileodictyan  is  eaten  in  New  Zealand  (Oas- 
terom/ycetes.) 

3.  Family, — BUghi;img'Fungi(\JTedmBcesB).  Spores 

single,  often  partitioned,  on  more  or  less  dis- 
tinct sporophores ;  flocci  of  the  fruit  obsolete 
or  mere  pedunclea    Piuicmia  and  Uredo 


534  MANUAL  OP  NATURAL  HISTORY. 

are  popularly  known  as  "smut''  in  com. 
(Coniomycetes,  Fries.) 
4  Family. — Botrylloid-Fungi  (Botryacese).  Spores 
naked,  often  septate;  thallus  floceose.  Bo- 
trytia  is  the  cause  of  a  disease  in  silk-worms  > 
Penicillium  appears  on  books  in  the  form  of 
blue  mould.     (Hyphomycetes.) 

11.  SUB-OBDER^SfobidiovS'Yxj}sqaj£  (Sporidiiferi). 

Reproduction  by  spores  enclosed  in  asci  (sporidia). 
6.  Family.  —  Follicular-Fungi  (Helvellaceae).    Hy- 
menium  distinct,  superior,  margined ;  recep- 
tacle urceolate  or  reflexed,  inferior  ;  sporidia 
generally  eight  together.     Several  are  escu- 
lent, as  Helvellay  Tvi)er,  MorcheUa;  Mylitta 
is  eaten  in  AustraUa,  and  a  Oyttaria  supplies 
food  to  the  inhabitants  of  Tierra  del  Fuego ; 
the  species  otSphosria  grow  principally  upon 
caterpillars.     {AscoTnycetes,  Berk.) 
6  Family. — Fmcu&tr-^wngri  (Mucoraceae).    Spores 
surrounded  by  a  vesicular  veil   or  sporan- 
gium ;   thallus  floceose.     Species  of  Mucor 
enter  into  the  composition  of  mildew.    (Phy- 
aomycetea,  Berk.) 
Many  fungi  are  not  yet  sufficiently  understood  to 
enable  them  to  be  classified,  among  which  are  Ergot 
of  rye,  Spermoedia  davua  of  Fries,  or  Ergotostia 
abortifaciena  of  Queckett ;  also  Mycodemuiy  found 
in  flour,  yeast,  &a,  and  the  vegetable  crusts  appear- 
ing in  some  skin-diseases  in  man,  as  in  Mentoffroy 
and  Tinea  favoaa. 
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in.  OKDER— Alqals  (Algales). 

Living  in  water  or  very  damp  places  ;  nourished 
through  their  whole  surfEice  by  the  medium  in  which 
they  vegetate ;  propagated  by  zoospores,  coloured 
spores,  or  tetrasporea 

1.  Familt. — Ston^-woTta  (Characese).    Aquatic,  sub- 

mersed ;  odour  fetid ;  colour  duU-green  ;  a 
central  stem  or  axis,  often  encrusted  with 
carbonate  of  lime ;  branches  in  regular  whorls, 
symmetrical,  tubular ;  organs  of  reproduction 
round  brick-red  globules,  and  axillary  oval 
nucules,  the  latter  containing  starch-granules. 
Occur  in  salt-water,  or  in  stagnant  fresh-water 
in  all  parts  of  the  world,  but  more  abundantly 
in  temperate  climes. 

2.  Family. — Rose-tangles  (Ceraraiaceae).  Sea-weeds ; 

rose-coloured  or  purple;  bodies  cellular  or 
tubular,  unsymmetrical  ;  reproduction  by 
tetraspores  enclosed  within  a  transparent  pe- 
rispore,  and  collected  in  bodies  of  diflTerent 
forms.  All  marine  plants,  chiefly  inhabiting 
from  35°  to  48°  N.  lat,  diminishing  towards 
the  equator  and  the  pole ;  rare  in  the  South- 
em  Hemisphere.  Several  gelatinous  species 
are  employed  as  food,  as  Ghondrus  crispus 
or  Carrageen ;  Rhodomenia  palmata,  or  dulse ; 
and  Laurentia  pi/iinatijida,  or  pepper-dulse  ; 
Plocaria  tenax  yields  a  matter  used  by  the 
Chinese  as  glue  and  varnish. 

3.  Family. — Sea-weeds  (Fucaceae).     Bodies  cellular 
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or  tubular,  unsymmetrical ;  fronds  of  one  or 
many  cells,  often  united  by  gelatinous  mat- 
t^ ;  repi-oduction  by  single  spores,  oontained 
in  superficial  cells,  wbicb  are  scattered  through 
the  whole  frond,  or  situated  in  particular 
parts  of  it  Distribution  universal ;  marine 
or  fresh-water.  Some  attain  a  considerable 
size,  as  Scytosiphon  fihim,  of  the  North  Sea, 
or  Macrocyetie  pyrifera  of  the  Pacific,  the 
latter  said  to  be  occasionally  upwards  of  1 000 
feet  in  length  ;  Sarffoesv/m  bcbcciferurriy  met 
with  in  large  floating  masses,  is  known  as  gulf- 
weed  ;  "  kelp,"  employed  in  the  manufacture 
of  glass  and  soap,  is  composed  of  the  ashes  of 
Fucua  vesiculosua,  F,  eerratusy  and  F.  no- 
do8U8,  the  kind  which  is  used  for  obtain- 
ing Iodine  and  Bromine,  is  chiefly  made  fit>m 
Laminaria  digitata,  HiTMunthalia  lorea,  and 
Scytosiphon  JUv/m. 
4.  Family.  —  Joint-worts  (Confervacese).  Bodies 
vesicular,  filamentary,  or  membranous;  co- 
lour usually  green ;  cells  solitary  or  many, 
variously  shaped  and  disposed ;  reproduction 
by  zoospores  generated  in  the  interior,  at  the 
expense  of  the  green  matter.  Universally 
found,  generally  in  fresh-,  but  occasionally  in 
salt-water,  also  in  mud,  on  rocks,  or  parasitic. 
Some  occiu:  in  such  numbers  as  to  colour  the 
waters  they  inhabit,  as  Trickodeamvwm  ery- 
thrceum  in  the  Red  Sea,  or  OaciUatoria  cenu- 
geeoena,  which  gives  a  green  tint  to  Glaslough 
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in  Ireland ;  the  appearance  described  as  ^'Bed 
Snow"  is  caused  by  Protococcua  nivalis; 
some,  as  Ulma  thermalia,  live  in  hot  springs. 

5.  Family.  —  Bond-weeds  (DesmidiacesB).     Bodies 

cylindrical,  bipartite;  colour  green;  highly 
mucous,  destitute  of  silex ;  multiply  by  spon- 
taneous separation ;  reproduction  by  bodies 
analogous  to  zoospores.  Usually  found  in 
cloudy  masses  near  the  bottom  of  permanent 
old  boggy  pools.  The  cells  of  Bond-weeds 
contain  starch  granulea 

6.  Family. — Brittle-worts  (Diatomacese).     Bodies 

crystaUine,  angular,  fragmentary,  very  brit- 
tle ;  contain  much  silex ;  composition  not 
binary  ;  colour  dark  brown ;  multiplication 
and  reproduction  as  in  the  last  family.  In- 
habit still  waters,  and  boggy  places,  chiefly 
in  temperate  and  northern  climes. 
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PART  III. 
GEOLOGY. 

THE  STRATA    C0HP08IN0    THE    EARTH'S  ORUST  ARRANGED  ACCORDIKO 
TO  THEIR  RELATIVE  POSITION. 

I.  SECTION.— Descriptive  Geology. 

That  grand  poem  has  not  yet  been  written  where- 
in the  wonders  of  the  changing  epochs  of  the  world's 
early  history  shall  be  pourtrayed,  as  by  the  pen  of 
some  pre-adamite  and  gifted  being,  who,  having 
passed  unscathed  through  all  the  revolutions  of  our 
planet,  shall  record  the  result  of  his  kosmical  expe- 
riences. I  have  watched,  he  might  declare, 
"  The  proteus  shape  of  natiire  as  it  slept/' 

and  have  seen  the  sullen  ocean  heaving  waveleas 
over  the  heated,  new-formed  crust,  and  heard  no 
sound  save  the  snap  of  armour-clad  and  buckler- 
headed  fishes,  as  they  caught  strange  floating  mol- 
lusks  swarming  in  the  deeps,  "  their  dark  nativity." 
And,  amid  these  fishes  of  surprising  shapes — ^their 
bodies  covered  with  enamelled  plates — ^were  others, 
shark-like,  ravaging  the  waters  of  that  wide  ocean  ; 
while  among  the  fuci  and  branching  zoophytes  that 
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clothed  the  heated  rocks,  were  slug-like  Nudibranchs, 
whose  forms  have  now  for  ever  perished.  I  have 
traced  the  habits  and  development  of  the  curious 
crab-like  Trilobites,  and  gazed  upon  the  shoals  of 
strange-formed  Cephalopods  that  sported  near  the 
surface.  I  have  seen,  clothed  with  darkling  vege- 
tation, islands  clustered  on  the  wide  expanse,  whose 
shores  then  teemed  with  Lily-Encrinites  and  pon- 
derous Madrepores.  High-rising,  in  the  carbon-laden 
atmosphere,  were  Club-mosses  eighty  feet  in 
height,  with  leaves  of  similar  proportions ;  here 
flourished  also  sombre  pine-like  trees ;  Horse-tails, 
with  succulent  and  jointed  stems,  surmounted  by 
their  scaly  catkins,  arborescent  Ferns,  marsh-loving 
StigmaricB,  Mosses,  Lichens,  and  gigantic  Fungi. 
No  flowers  adorned  the  scene — no  insect  hordes  en- 
livened the  air — no  gambolling  of  monkeys  was 
seen  among  the  trees,  nor  were  heard  hoarse  notes 
of  screaming,  gaudy-tinted  parrota  I  have  wit- 
nessed the  burial  of  these  vast  primeval  forests, 
and  seen  them  turned  to  coal.  In  gloomy  swamps 
I  found  the  home  oi  Archegoaau'ma — that  monstrous 
form,  half-toad,  half-lizard — ^pursuing  awkwardly 
the  insect  tribes  around  it,  and  followed  with  a 
fearful  eye  those  great  and  sauroid  fishes  that 
ravaged  with  a  greedy  voracity  these  ancient  waters. 
Another  epoch,  and  lo !  the  waters  had  subsided, 
and  the  flat  and  muddy  shores  were  tenanted  with 
reptile  life.  That  giant  Newt  Labyrinthodon,  ap- 
peared to  my  astonished  sight,  leaving,  as  he  moved 
along,  lasting  imprints  of  his  huge  and  hand-like  feet. 
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"  In  contemplation  of  created  thinga," 
I  have  sat  beneath  the  shade  of  crown-topped 
Cycads,  and  heard  the  oft-repeated  plunge,  and 
watched  the  gnome-like  movements  of  those  new- 
made  Saurian  forms,  the  Fish-Lizards,  as  they 
gambolled  in  the  turbid  waters,  or  basked  along  the 
reeking  mud-flats,  while,  as  the  day  declined,  Ftero- 
dactyles,  bat-like  Lizards,  would  flit  among  the 
trees  above  my  head,  snapping  their  bird-like  jaws. 
Half-hid  among  the  Horse-tails  of  the  swamps,  that 
"biggest  bom  of  earth,"  the  reptile  MosasauruSy 
waited  warily  for  prey ;  on  the  banks  of  mighty 
rivers  I  saw  the  colossal  Iguanodon^  roaming  harm- 
lessly, and  browsing  on  the  juicy  herbage ;  in  the 
shadowy  woods,  that  huge  basaUsk,  HyloeosoAJi/nia, 
lurked  and  lived  ;  while  long-jawed  Crocodiles,  and 
large  web-footed  Terrapins,  usurped  the  marshes. 
I  observed,  too,  marsupial  mammals,  like  monstrous 
Kangaroos,  hopping  about  vast  arid  plains,  cropping 
the  scanty  herbage.  Another  epoch  has  elapsed, 
and  another  tribe  of  beings  enter  on  the  scene, 
thick-skinned  and  snouted,  "enormous  in  their  gait," 
wallowing  in  estuaries,  and  seeking  their  food  in 
jungle  and  savannah.  I  saw  the  Dinotlierium 
tearing  up  the  banks,  or  suspended  by  his  tusks  to 
the  shores  of  inland  lakes  ;  I  watched  the  fiir-dad 
Mammoth  feeding  in  the  arctic  wdlds  ;  and  admired 
the  proportions  of  the  great  Elephant  of  the  Lena ; 
I  gazed  with  wonder  on  the  moving  mass  of  the 
shielded  Olyptodon;  and  paused  to  watch  the  sloth- 
like Mylodon  seated  on  its  haunches,  tearing  the 
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bark  fix)m  primeval  forest-trees.  On  vast  and  soli- 
tary plains  I  have  encountered  the  Megatherium, 
"  huge  of  bulk,"  rooting  up  the  herbage  with  his 
powerful,  his  devastating  claws;  and  agaia,  have 
watched  the  rapid  paces  of  the  Epyomia  as  he 
strode  along  the  grassy  valleys,  huge,  powerful,  and 
ostrich-like. 

Amidst  these  changes  of  organic  life,  I  have  wit- 
nessed, with  awe,  the  throes  of  natiu'e,  as  mountains 
were  upheaved,  craters  belched  forth  liquid  fire,  and 
lava  swept  along  the  plains.  I  saw  that  mighty 
torrent  moving  resistlessly  forward,  bearing  in  its 
course  rock-masses,  and  destroying  all  those  tribes 
of  living  forms  whose  bones  are  found  in  caverns  at 
the  present  day;  and  noted,  with  amaze,  the  rest- 
ing-places of  those  mighty  boulders  borne  by  ice- 
bergs on  the  bosom  of  this  fearful  deluge.  I  have 
seen  the  retiring  waters  finally  leave  broad  and 
solid  tracks,  soon  to  become  verdant  with  ten  thou- 
sand varied  trees,  redolent  of  life, 

"The  breath  of  nature  and  her  endless  bloom.'' 

The  following  pages  comprise  a  simple  compila- 
tion of  the  chief  facts  and  features  of  modem  Geo- 
logy ;  the  strata  of  the  Earth^s  crust  being  thrown 
into  several  classes  of  formations,  the  chief  pecu- 
liarities of  which  are  defined,  the  geographical  dis- 
tribution mentioned,  and  their  principal  organic 
remains  briefiy  alluded  to. 
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L  CLASS.— HYPOGENE-FORMATIONS. 

This  class,  comprising  the  Granitic  and  Trap 
Rocks,  the  Gneiss,  and  Mica-Schist,  is  composed  of 
hard,  compact,  crystalline  strata,  and  solid  rocks  of 
quartz  and  mica.  Granite,  syenite,  hornblende, 
serpentine,  together  with  basalt,  chink-stone,  and 
clay-stone,  also  occur,  and  organic  remains  are 
absent. 

I. — ^The  Granite-Basis. 

The  unstratified  and  crystalline  granite  basis,  on 
which  all  the  other  formations  rest,  is  generally 
believed  to  have  resulted  from  the  gradual  cooling 
of  the  earth  when  liquified  by  intense  heat.  The 
crust  of  solid  granite  thus  formed,  is  estimated  at 
sixty  to  one-hundred  miles  thick,  and  it  is  imagined 
that  it  will  continue  to  increase  in  thickness  as  the 
process  of  cooling  goes  on.  This  granite  crust  is 
flexible,  and  the  expansive  force  which  the  fluid 
nucleus  exercises  upon  it,  is  believed  to  occasion  the 
phenomena  of  earthquakea  Portions  of  it  are 
found  protruding  above  the  other  strata  in  every 
part  oi  the  globe,  often  rising  up  in  extensive 
mountain-chains,  as  in  the  Andes  of  South  America, 
the  Abyssinian  ranges  of  Africa,  the  Pyrenees  of 
Spain,  the  Grampians  of  Scotland,  the  Alps  of 
Switzerland,  and  the  Cornwall  hills  of  England. 

1. — Common  Granite  is  composed  of  felspar, 
quartz,  and  mica;  when  hornblende  is  present 
instead  of  mica,  it  is  Syenite ;  when  talc  takes  the 
place  of  mica,  it  becomes  Protogine;    when  it  is 
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formed  of  quartz  and  bypersthene,  with  scattered 
ciystalB  of  mica,  it  is  Hypersth&aio-granite  ;  when 
it  ifl  mottled  with  chlorite,  it  is  termed  Serpentine  ; 
and  when  larger  crystals  of  felspar  are  scattered 
indiscriminately  through  it,  Porphyry  is  the  result. 

On  account  of  its  extreme  hardness  and  dura- 
bility, granite  is  chosen  for  the  construction  of  im- 
portant works,  as  bridges,  docks,  and  lighthouses ; 
the  endiu'ing  monuments  of  ancient  Egypt,  the 
Pyramids  and  Colossal  Sphjoix,  are  formed  of 
granite;  talc  is  often  used  for  windows,  and  de- 
composed felspar  is  employed  in  the  manufacture  of 
china.  Many  Eastern  works  were  formed  of  Sye- 
nite, which  is  harder  than  granite ;  and  columns, 
monuments,  and  ancient  antiqiie  works  are  fre- 
quently of  red,  brown,  green,  or  black  porphyry. 
The  verde  antico,  or  green  porphyry  of  the  ancients, 
is  composed  of  greenstone,  with  scattered  crystals 
of  white  and  green  felspar.  Basalt  is  used  in  the 
formation  of  sea-walls,  and  for  road-stones  ;  some  of 
the  Sphynxes  and  Lions  sculptured  by  the  Egypt- 
ians, are  of  this  substance.  Trachyte,  and  felspathic 
lavas,  are  sometimes  employed  as  building  materials, 
as  tufa,  used  by  the  Romans  at  Pompeii ;  and  Ser- 
perdine  or  Ophiolite,  a  bisilicate  of  magnesia,  has 
been  used  extensively  in  the  manufiicture  of  idols, 
columns,  vases,  and  ornamental  work. 

2. — ^The  Trap  Rocks  comprise  the  Basalts  and 
Porphyries,  and  commonly  occur  in  the  shape  of 
veins  or  dykes,  as  in  the  felspar  porphyry  rising 
through  the  granite  which  constitutes  the  base  of 
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Ben-Nevis,  and  in  the  porphyry  vein  at  St.  Agnes, 
Cornwall  The  columnar  Basalt  is  well  shewn  in 
Fingal's  Cave  in  the  Isle  of  Staffa,  and  in  the 
Giant  s  Causeway,  in  Ireland  No  certain  traces  of 
organized  beings  have  been  detected  in  these  rocka 

IL — Gneiss  Group. 

This  group  is  formed  by  layers  of  gneiss,  syenite, 
and  quartz  rocks,  alternating  with  clay-slate,  mica- 
schist,  &a,  forming  the  lower  portion  of  the  primary 
stratified  rocks.  Chfieiss  is  composed  of  the  same 
elements  as  granite,  but  these  are  arranged  in  con- 
torted or  undulated  layers,  appearing  as  if  produced 
by  the  disintegration  of  granite,  and  then  deposited 
in  water.  The  summits  of  gneiss  mountains  are 
usually  rounded,  and  numerous  beds  and  veins  of 
metals  occur  in  this  formation.  The  ocean  which 
deposited  the  mica,  quartz,  felspar,  &a,  was  probably 
of  too  great  a  temperature  for  the  support  of  animal 
life,  no  organic  remaiDS  having  been  found  in  the 
strata  of  this  group. 

III. — Mica-Sghist  Group. 

This  group  is  composed  of  mica  and  quartz,  in- 
terlaminated  so  as  to  present  the  appearance  of 
stratification  j  crystalline  limestone  and  hornblende 
also  occur ;  and  the  lower  strata  consist  of  greenish- 
coloured  slates,  with  mica  and  talc,  schist,  chlorite, 
and  quartz  rock.  In  the  mica-schist  and  other 
metamorphic  rocks,  altered  by  high  temperature, 
metallic  ores  are  found  in  the  greatest  abundance. 
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Swedish  iron  is  procured  from  rocks  of  this  class, 
forming  mountain-masses  in  Smoland ;  as  is  also  the 
Elba,  or  opercular  iron.  Mcmganeae  has  been  also 
procured  from  the  rocks  of  this  group ;  and  in  gneiss 
and  micarschist,  the  most  important  copper-ore  (or 
pyrites)  occurs  on  the  Continent,  and  in  Cornwall 
and  Ireland ;  lead,  in  the  form  of  galena,  or  bisul- 
phuret,  is  present  in  these  rocks,  as  well  as  in 
the  fossilliferous  deposits ;  silver,  as  a  bisulphuret, 
is  found  in  green-stone,  clay-slate,  and  syenite,  the 
veins  sometimes  extending,  as  in  Mexico  and  Peru, 
to  the  ordinary  deposits.  Tin,  in  the  shape  of 
binoxide,  occurs  in  granite,  and  in  ^'killas,''  a  pecu- 
liar schist  in  Cornwall,  and  in  other  parts  of  the 
world;  mercury  is  occasionally  detected  dispersed 
in  globules  in  granite,  but  the  rich  ore  of  this  metal, 
cvanaJbar,  is  from  the  primary  or  grauwacke  strata 
of  Almaden,  in  Spain ;  antimony  and  molybdeTMim 
are  also  found  in  granite,  gneiss,  and  mica-schist; 
and  gold  has  been  found  disseminated  in  quartzose 
and  chloritic  rocks  in  Brazil,  and  in  various  parts 
of  the  earth  it  is  extracted  from  auriferous  sands, 
produced  by  the  decomposition  of  these  strata^  as 
are  likewise  platinum  and  diamonds.  Flexible 
asheatuSy  or  amianthus,  is  found  among  the  mica- 
schists,  as  are  also  gamete;  and  some  of  the  lime- 
stones produce  valuable  marbles. 

11.  CLASS.— PALiEOZOIC-FORMATIONS 

The  different  groups  composing  this  class  have, 
until  of  late  years,  been  arranged  partly  with  what 
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were  formerly  called  primary  rocks,  and  others  with 
the  secondary  formations  Some  were  separated, 
under  the  name  of  "  transition-rocks/'  but  they  have 
since  been  more  accurately  defined,  and  named 
PaloBOZoic,  from  their  containing  the  first  remains 
of  organized  existenca  They  comprise  the  Silu- 
rian system  ;  the  Devonian,  or  old  Red-Sandstone ; 
and  the  carboniferous  strata ;  to  which  Murchison 
has  added  the  Permian,  or  magnesian -limestone 
system. 

I.— The  Silurian  Group. 

This  group  constitutes  a  series  of  marine  deposits 
of  vast  extent,  composed  of  sandstones,  limestones, 
shales,  grits,  flagstones,  and  slatea  It  derives  its 
name  from  the  Silures,  who  formerly  inhabited 
those  districts  of  Britain  where  the  strata  occur 
most  conspicuously.  The  Silurian  strata  extend 
from  the  heart  of  South  Wales  to  that  of  England, 
in  Russia,  in  the  Falkland  Islands,  and  in  North 
America;  they  are  also  found  in  widely-extended 
beds  abounding  in  the  remains  of  fishes,  moUusks, 
crustaceans,  and  polyps.  The  deposit  termed  Oam- 
briaUy  the  earliest  known  fossiliferous  formation, 
occurs  in  North  Wales,  and  is  placed  under  the 
Silurian  strata ;  it  consists  of  slaty  and  gritty  beds. 
The  Murchisonian,  or  Upper  Silurian  rocks,  are 
composed  of  gray  and  bluish  limestones,  coloured 
micaceous  shales  and  flagstones.  The  Lower  Silu- 
rian TOclsB  are  formed  of  impure  shelly  limestone, 
mottled  sandstones,  and  dark  calcareous  flags,  and 


MANUAL  OP  NATURAL  HISTORY.  547 

oocor  in  Belgium,  along  the  banks  of  the  Rhine,  in 
Westphalia,  the  North  of  Germany,  the  extreme 
parts  of  Russia,  and  in  the  lake  region  of  North 
America. 

In  this  formation  the  first  traces  of  organic  life 
are  met  with.  The  vegetable  remains  ore  few,  and 
chiefly  of  the  lower  orders,  as  algse,  ferns,  and 
horse-tails. 

Eight  hundred  and  forty-five  species  of  animals 
have  been  described  from  the  Silurian  strata  by 
M.  D'Orbigny,  and  eleven  hundred  species  of  In- 
vertebrata  have  been  discovered  in  the  Silurian 
system  of  Bohemia  alone,  including  two  hundred 
and  fifty  species  of  Trilobitea  Only  a  few  scales 
and  bones  of  fishes,  belonging  to  the  genera  Sclero- 
du8y  Pterygotua,  TheloduSy  and  OnchuSy  have  been 
detected  In  this  formation  those  singular  crus- 
taceans occur,  belonging  to  an  extinct  tribe,  com- 
prising about  six  families,  and  numerous  genera. 
These  are  the  Trilobitea,  clad  in  mail,  with  large 
shield-shaped  heads,  and  compound,  sessile  eyes. 
Among  them  we  notice  the  IllcenuSy  of  an  oval 
shape,  and  with  the  angles  of  the  head  rounded, 
an  allied  species  (Isotelus  gigas,  Dehay)  is  eighteen 
inches  in  length;  Asaphus,  with  the  cephalo- 
thorax  ending  in  a  point  on  each  side ;  BuTnastua, 
or  the  "  Barr-Trilobite,"  covered  with  undulating 
imbricated  plates,  all  belonging  to  the  family  of 
AaapkidoB,  having  the  power  of  rolling  up  their 
bodies  like  woodlice ;  these  are  found  chiefly  in  the 
Lower  Silurian  group.    Here,  likewise,  we  have  the 
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curious  Homalonotus  of  the  Ludlow  limestones,  with 
its  abdomen  ending  in  a  long  point,  and  the  Caly- 
mene,  or  "Dudley-Locust,"  with  large  trilobate 
head,  besides  Gyphaapis,  Phacops,  and  (Eoniiiy  other 
members  of  the  CalymenidcB.  In  the  Ha/rpidcB, 
where  the  sides  of  the  segments  are  rounded,  and 
the  sur&ce  of  the  body  is  furrowed,  we  find  the 
EUApaocephalua,  Harpes,  and  OonchocephdlAiSy  and 
among  the  OlenidcBy  which  were  unable  to  roll 
themselves  into  a  ball,  we  include,  besides  OleiMis, 
the  singular  Pa/mcUxcides,  with  the  lateral  segments 
endmg  in  long  deflexed  spinea  Brontes  was  an- 
other remarkable  form,  having  the  lateral  portions  of 
the  abdominal  sections  radiating  and  forming  a  jQm- 
shaped  expansion;  this  genus, with  five  OdorUopleuTW 
BXidArgea  formed  another  fiamily  {Odont<>pleuridcB)y 
the  members  of  which  were  also  unable  to  roll  them- 
selves up.  Among  the  OgygiidcBy  we  find  the  Tri/n/w- 
cleus,  with  the  margin  of  the  cephalic  segment  per- 
forated, and  Ogygia  with  the  same  part  prolonged 
on  each  side  into  slender  spines  distinct  firom  the 
body,  and  the  &mily  of  EurypteridcB,  which  were 
furnished  with  antennee.  Tentaoulites,  the  tube  of 
an  Annelid  allied  to  Serpvla,  is  the  only  repre- 
sentative of  other  annulose  animals ;  it  is  found 
in  the  Caradoc  sandstone  of  the  Lower  Silurian 
strata. 

Among  Cephalopadous  Mollusks  the  generaPArogr- 
moceras  and  Lituites  have  been  observed,  but  these 
chambered  forms  are  very  limited  in  number  and 
size  compared  with  their  abundance,  and  the  gigantic 
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forms  they  assume  in  strata  of  the  secondary  forma- 
tion. The  Gkksteropods,  again,  are  much  less  numer* 
ous  than  the  Bivalves.  Ev/miphalus,  an  extinct 
genus,  is  common  in  the  grauwacke  limestones,  and 
there  are  found  also  about  ten  species  of  TurriteUa, 
six  of  Turbo,  five  of  BucdnuTriy  Delphinula,  and 
PateUay  and  three  of  Nerita,  GapuVaa,  Trochua,  aud 
Phaeianella.  The  bivalve  Molluaca  are  not  much 
more  numerous  than  the  spiral  Gasteropods;  the 
great  majority  of  Silurian  species  appearing  to  have 
been  either  pelagian,  like  Bdlerophon  and  Ortho- 
ceraa,  or  inhabitants  of  deep  water,  as  the  Brachio- 
podous  tribes.  The  bivalve  genera  of  Avicvla  and 
Cypricardia  occur  in  the  Upper  Ludlow  strata,  and 
LingvXa  in  the  Aymestry  Umestona  The  Brachio 
poda  constitute  about  a  fourth  part  of  the  Silurian 
MoUusks.  Among  them  we  find  the  Pentamerv^y 
divided  into  four  chambers ;  the  Spirifer,  with  long 
spiral  arms ;  the  Orthis,  with  straight,  narrow  hinge ; 
the  Atypa,  with  a  short  hinge-line;  besides  Tere- 
hratuUBy  Produeti,  Gypida,  and  Ghonetes,  The  only 
Echinodermatous  animal  met  with,  is  an  OphiuTu, 
belonging  to  the  fiunily  OphiuridcB ;  and  the  cup- 
like Encrinite,  belonging  to  the  Crinoid  forms,  re- 
markable for  the  jointed  peduncle  that  supports 
their  bodies.  Among  the  Polypiferous  animals,  we 
here  find  the  branched  Poritea,  with  rayed  cells,  and 
the  polymorphous  tribe  of  Favoaites  ;  besides  these, 
the  curious  Oraptolithue,  belonging  to  the  family  of 
the  Sea-Pens,  was  an  inhabitant  of  the  Silurian 
Seas. 


660  manual  of  naturaj,  history. 

11. — ^Old  Red-Sandstone  Group, 
This  is  a  marine  formation,  composed  of  strata  of 
marls,  limestone,  micaceous  and  gray  sandstones, 
conglomerates,  quartzose  grits,  crystalline  limestone, 
and  green  slates  ;  the  prevailing  colour  of  all  being 
a  dull  red,  derived  fix)m  sesquioxide  of  iron. 

In  Britain  this  group  is  well  represented  in 
in  the  South  of  Devon,  in  Orkney,  Caithness, 
and  Cromarty  ;  in  Germany  in  the  limestones 
of  Eifel ;  in  Russia,  in  a  wide  area  south  of  St 
Petersburgh  ;  and  in  the  United  States,  at  the  Falls 
of  the  Ohio.  The  Tilestone  division  is  composed  of 
finely  laminated,  hard,  reddish,  or  green,  micaceous 
quartzose  sandstones,  with  occasional  beds  of  red- 
dish shale.  The  Gomstone  division  consists  of  red 
and  green,  argillaceous,  and  spotted  marls,  with 
alternating  bands  of  sandstone,  and  with  irregular 
courses  of  mottled,  red  and  green  comstone,  or  im- 
pure limestone.  The  upper  portion  comprises  the 
Quartzose  Conglomerates  and  Sandstones;  com- 
prising quartzose-grits,  and  reddish  quartzose  con- 
glomerates, passing  into  reddish  coarse-grained 
sandstones,  with  alternating  layers  of  red  and  green 
argillaceous  marls.  The  Old  Red-Sandstone  is  a 
marine  formation,  and  is  especially  remarkable  for 
the  fossil  fishes  it  contains,  entire  skeletons  of  ga- 
noid and  placoid  families  having  been  discovered. 
A  solitary  reptile  has  recently  been  brought  to  light 
by  Mr.  Duff,  fi:om  the  Elgin  Sandstone,  which  ap- 
pears to  possess  a  mixed  character  between  the 
Amphibians  and  the  Saurians ;  it  is  the  Telerpeton 
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Elgi/nense  of  MantelL  Among  the  fossil  fishes  of 
this  epoch,  we  may  mention  the  PtychacanthuSy  be- 
longing to  the  figimily  of  Cestradons ;  genera  of  the 
curious  extinct  family  of  Ccelaccmthidce,  with  the 
rays  in  the  form  of  hollow  tubes,  and  the  tail  pro- 
duced into  an  elongated  style.  To  these  must  be 
added  five  genera  of  the  family  Cephalaspididce, 
which  have  the  head  and  firont  of  the  body  covered 
with  bony  plates.  The  Coccosteus,  with  an  armour 
of  tuberculated  bony  plates,  a  round  head  and  elon- 
gated tail ;  the  CephalaspiSy  or  Buckler-head,  with 
its  large  head  with  concentric  horns,  and  narrow- 
jointed  body ;  the  Holoptychius,  cased  in  large, 
carved  scales;  the  Pterichthys,  or  Winged-Fish, 
with  its  coat  of  mail,  strong  spinous  fins,  and  curi- 
ous tail  with  the  vertebrae  extending  as  far  as  the 
end ;  and  the  Polyphractus  and  Pamphradus.  To 
another  and  equally  curious  family,  the  Dipteridce, 
belonged  the  Dipterus  and  Diplopterus,  with  their 
fins  like  two  pairs  of  wings ;  the  Gfteirolepis  with 
its  scaly  pectorals  and  small,  fretted  scales ;  and  the 
Osteolepisy  cased  firom  head  to  tail  in  complete  ar- 
mour. To  these  we  may  add  the  Olyptolepis,  with 
its  large,  sculptured  scales ;  the  Glteiracanthus,  or 
Thorny-hand,  with  spiny  pectoral  fins ;  the  Acan- 
thodes,  with  a  spine  in  each  fin ;  the  little  Dipla- 
canthus,  covered  with  extremely  minute  scales  ;  and 
last,  not  least,  the  highly  interesting  Asterolejm,  or 
Star-scale,  with  its  broad,  plaited  head,  and  body 
covered  with  scales  of  solid  bone,  so  grapliically  de- 
scribed by  Hugh  MiUer. 
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The  crustaceans  of  this  group  comprise  several 
genera  of  the  Trilobite  femily,  as  Calymenej  Asa- 
phu8,  HarpeSy  HomaUmohvs,  and  Brontes. 

Among  the  cephalopodic  forms  of  molluscous  ani- 
mals, we  find  numerous  genera  of  the  family  Cly- 
menidce,  as  the  straight  OrthoceraSy  with  central 
siphuiicle ;  the  CameroceraSy  with  the  siphunde 
lateral ;  the  discoidal  Clymenia,  with  the  siphunde 
internal ;  the  Aturiay  with  a  large  funnel-shaped 
siphunde ;  and  the  curved,  compressed,  Phragmo- 
cerae.  Among  the  cephalopoda  of  this  epoch,  we 
also  observe  several  members  of  the  family  Aifrnno- 
nitidwy  with  their  shells  spiral,  straight,  or  variously 
bent.  Here  we  have  the  curved  Cyrtoceras;  the 
straight  Stenoceraa ;  the  nautiloid  OyroceraSy  with 
the  whorls  disunited  ;  and  the  OoniatiteSy  with  dis- 
coidal shell,  and  lobed  sutures  ;  besides  upwards  of 
one  hundred  and  twelve  fossil  spedes  of  NoAvtilidoBy 
and  among  them  the  curious  LituiteSy  with  the  last 
chamber  produced,  besides  AploceraSy  OomphoceraSy 
AdinoceraSy  and  other  extinct  genera.  The  gas- 
teropodous  tribes  are  represented  hy  Plev/rotomariay 
EwomphaluSy  BeUeropkoUy  Neritay  Naticay  MegdUh 
doThy  Ccdceolay  and  Strygocephalus  ;  and  a  little  un- 
known bivalve  has  been  found  in  this  formation  in 
the  Orkneys. 

The  zoophytic  remains  are  numerous,  among 
which  we  may  observe  the  beautiful  honey -combed 
Favodites  and  the  starred  FavistdUiy  the  cup-shaped 
CyathophyUumy  the  net-like  FeTieatella,  and  the 
elegant  chain-coral  Catenipora. 
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III. — Carboniferous  Group. 

This  most  extensive  series  is  composed  of  shales, 
sandstones,  ironstones,  clays,  millstone-grit,  and 
limestone,  in  alternating  strata  of  marine  and 
fresh-water  formation,  interstratified  with  seams  of 
coal. 

The  Coal-TYieaauTes  are  formed  of  alternating  beds 
of  coal,  shale,  sandstone,  and  clay,  with  seams  of  no- 
dulous ironstone.  The  coal  itself  consists  of  ancient 
plants,  altered  by  chemical  agency,  and  imbedded 
in  sand  and  mud.  Sometimes  the  plants  grew  where 
the  coal  now  exists,  or  they  were  washed  down  into 
estuaries,  forming  vast  accumulations.  The  coal- 
fields of  the  British  islands  are  very  nimierous,  and 
are  found  in  South  Wales,  England,  Ireland,  and 
Scotland ;  the  gross  value  of  the  collieries  being 
upwards  of  nine  millions  sterling.  Three  millions 
five  hundred  thousand  chaldrons  are  annually 
brought  into  London,  in  nearly  ten  thousand  ships. 
There  are  also  coal  formations  in  New  Holland,  in 
the  East  Indies,  in  China  and  Japan,  in  Borneo  and 
Labuan ;  also  in  our  colonies  of  Newfoundland,  New 
Brunswick,  Nova  Scotia,  Cape  Breton,  Prince  Ed- 
ward's Island,  New  Zealand,  and  Port  NataL  The 
position  of  the  beds  is  often  very  different,  many  of 
the  seams  of  Newcastle  being  worked  under  the  sea, 
while  at  Chipo,  which  rises  above  the  plain  of  Santa 
Fh  de  Bogota,  coal  is  found  800  feet  above  the  sea, 
and  at  Buanco,  at  12,800  feet,  or  bordering  on  the 
limits  of  eternal  snow. 
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Iron-ore  or  day-ironstone,  from  which  the  valu- 
able product  iron  is  extracted,  is  also  found  in  this 
formation,  which  thus  produces  the  mineral,  and  the 
requisite  fuel  for  smelting  it.  In  1846,  two  mil- 
lions two  hundred  and  fourteen  thousand  tons  of 
iron,  of  the  value  of  eight  millions  eight  hundred 
and  fifty-six  thousand  pounds,  were  produced  in 
England. 

Igneous  Rocks  are  firequent  in  the  Carboniferous 
group,  sometimes  occurring  as  overlying  stratiform 
masses,  altematiDg  with  sedimentary  deposits,  and 
frequently  as  dykes,  penetrating  through  the  strata. 
They  principally  consist  of  greenstone  and  basalt 
or  whinstone,  in  the  north  of  England,  the  mottled 
toadstone  of  Derbyshire,  and  the  basaltic  masses  of 
South  Staffordshire. 

The  Mountain  Limestone,  which  naturally  be- 
longs to  this  group,  is  composed  of  thick-bedded, 
grayish  limestones,  and  shales,  with  layers  and  no- 
dules of  chert,  and  ores  of  lead,  zinc,  and  copper, 
with  baryta,  and  fluor-spar.  It  is  a  marine  deposit, 
abounding  in  the  crinoid  forms  of  Echinoderms,  and 
the  shells  of  cephalopodous  and  brachiopodous  mol- 
lusks.  It  is  extensively  developed  in  the  northern 
and  western  parts  of  England,  rising  in  picturesque 
peaks  and  hills,  as  in  Derbyshire,  Cumberland,  and 
Westmoreland.  The  mountain  limestone  of  Eng- 
land is  rich  in  lead,  producing  annually  30,000  tons, 
equivalent  to  about  five  hundred  thousand  pounds 
sterling ;  it  occurs  chiefly  in  the  form  of  sulphuret 
of  lead,  or  galena  ;  manganese  is  also  found  in  this 
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formation,  and  valuable  building-stones  and  marbles 
are  likewise  afforded 

Among  the  organic  remains  of  the  Carboniferous 
group,  we  may  observe  three  species  of  the  curious 
reptile,  ArchegosauruSy  with  the  body  of  a  toad 
and  the  jaws  and  teeth  of  a  lizard,  and  the  skin 
covered  with  long,  narrow,  tile-like,  horny  scales, 
arranged  in  parallel  rows  ;  foot-prints  of  other  rep- 
tiles have  been  also  discovered  in  the  coal  strata  of 
the  United  Statea  The  fishes  comprehend  Pleu- 
racanthuB,  Hybodua,  an  extinct  genus  of  Placoids, 
allied  to  the  Sharks,  Amblypterua  and  Palceonis- 
CM8y  heterocercal  Lepidoids,  and  Megalichthya,  and 
Acrolepis,  great  heterocercal  Sauroids,  with  large, 
pointed,  conical  teeth,  the  arch-tyrants  of  the  ancient 
seas ;  also  the  placoid  Deplerua,  with  scaly  armour, 
and  two  dorsal,  and  two  ventral,  fins.  The  remains 
of  Annulose  animals  comprise  the  fossil  King-crab 
or  Li/m/ul/u8y  NebaHa,  and  Apua,  with  a  few  Tri- 
lohiteSy  and  several  EntoTnostracay  as  CyprideUa, 
Oypridinay  and  Cyprella,  Among  Arachnidans,  a 
scorpion  {GyclopthaZTnua),  from  the  coal  formation, 
near  Prague,  and  among  insects,  OurculionidcBy 
several  Orthoptera,  including  Cridites  and  Blatlvn/iy 
and  the  neuropterous  genus,  Corydalus,  may  be  enu- 
merated. The  molluscous  forms  embrace  the  cepha- 
lopodic,  chambered  shells  of  the  straight,  uncoiled 
OrtkoceraSy  and  the  OmiiaiiteSy  with  the  borders  of 
the  septa  simple  ;  while  EuomphaluSy  divided  into 
chambers,  but  without  siphuncle,  and  the  fragile 
BeUerophoUy  with  Turbo,  TrochuSy  Turritellay  and 
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Nerita,  are  the  most  abundant  of  the  carboniferous 
gasteropods.  Polypifera  of  the  genera  Cyathophyl- 
lum,  Lithodendron,  Syringopm^a,  and  Cateiiipora, 
are  numerous  in  the  limestones. 

The  remains  of  ancient  plants  are  numerous  in 
this  formation ;  the  gigantic  Tree  Ferns,  now  confined 
to  warm  regions,  constituted  nearly  two-thirds  of 
the  whole  known  fossil  flora,  and  seem,  at  that  pe- 
riod, as  in  New  Zealand  at  the  present  day,  to  have 
replaced  the  graminaceous  tribes,  and  to  have  co- 
vered extensive  tracts  with  their  delicate  fronds 
and  arborescent  foiTos.  Besides,  however,  the  vast 
abundance  of  Ferns,  large  Coniferous  trees  related 
to  species  of  warm  climates,  gigantic  Lycopodiaceoe, 
and  tribes  related  to  the  Cactacece  and  Ricinucece, 
were  prevalent.  Palms,  and  other  monocotyledons, 
also  Ccdamites,  referred  by  some  to  the  Horsetails, 
are  also  noticed. 

Among  the  Filicea  may  be  discovered  the  round- 
leaved  Cyclopteris ;  twenty-four  species  of  Nerve- 
leaved  fern,  Neuropteris  ;  the  elegant  Tooth-leaved 
fern,  Odontopteris ;  sixty  species  of  Embroidered 
fern,  Pecopteris,  with  beautiful  tripinnate  leaves  ; 
the  Spear-leaved  {eTn,Lonchopteri8,  and  the  Fissured 
fern,  Schizopteris,  Among  the  Club-mosses  we  find 
the  Lycopodites  with  pinnate  branches,  the  Sala- 
ginites,  with  dichotomous  stems,  and  the  Lejndo- 
dendron  and  Ulodendron^  with  the  branches  co- 
vered with  scale-like  leaves.  Besides  these,  the 
Lepido8tro7)ihus,  forming  ovate  cones  of  imbricate 
scales  round  a  woody  axis ;  heart-shaped  fruits  or 
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Cardiocarpa,  and  Stigmaria  with  tubercles  on  the 
stem,  an-anged  in  a  spiral  manner ;  the  Aateropkyl- 
lites,  with  its  star-like  whorls,  the  leaves  of  Flabel- 
laria  and  Zeugophyllurriy  the  fruits  of  Trigonocar- 
pum  and  Muaocarpumy  and  about  forty  species  of 
curious  furrowed  SigiUarice,  most  probably  the 
stems  of  extinct  Coniferous  plants. 

IV. — Permian,  or  Magnesian-Limestone 
Group. 

This  formation  is  composed  of  fragments  of  moun- 
tain-limestone, coal,  shale,  &;c.,  cemented  together 
by  a  base  of  dolomite,  or  magnesian-limestone.  The 
organic  remains  of  this  group  exhibit  some  resem- 
blance to  those  of  the  Trias,  or  New  Red-Sandstone, 
but  approach  more  closely  to  those  of  the  Carboni- 
ferous. 

The  Permian  system  is  developed  fully  in  Russia, 
and  derives  its  name  from  Perm  in  that  country ; 
in  the  south-west  of  England  the  beds  are  composed 
of  dolomite ;  in  the  north-east,  of  a  yellow  mag- 
nesian-limestone, passing  into  slate,  marl,  and  marl 
with  gypsum.  The  magnesian-limestone  is  employed 
for  architectural  purposes,  and  was  chosen  as  the 
best  stone  for  building  the  New  Palace  at  West- 
minster. 

The  organic  remains  at  present  discovered,  com- 
prise seven  species  of  Kothosaurus,  a  reptile  of  the 
family  of  Ichthyosauridce,  and  Protosaurus^  an  ex- 
tinct genus  of  LdcertidcB,  from  the  Permian  stage  of 
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Tubingen.  The  curious  Russian  fish  Ommotolarrvpea 
Eickwaldi  of  Fischer,  which  is  covered  with  bony 
shields  like  a  tortoise,  and  the  no  less  remarkable 
genus  Trdcheloeanthus,  which  has  a  spine  in  its 
throat  turned  backwards,  belong  to  this  period. 
The  other  fish  are  remarkable  for  their  heterocercal 
tails,  in  which  the  vertebral  column  extends  into  the 
upper  lobe,  as  seen  in  the  Shark  and  Sturgeon,  which 
the  fossil  PalcBoniscus  probably  resembled  iu  its 
habits.  The  remains  of  molluscous  animals  are 
referred  principally  to  the  braohiopodous  genera^ 
Productus  and  Spirifer, 

III.  CLASS.— SECONDART-FORMATIONS. 

Secondary  formations,  as  now  restricted,  are  com- 
posed of  various  strata  of  sandstones,  aluminous  and 
siliceous  beds,  and  chalky  deposits ;  they  commence 
with  the  New  Red-Sandstone,  and  comprehend  be- 
sides the  Lias,  the  Oolitic  series,  including  the 
Wealden-group,  and  the  Cretaceous  system.  These 
rocks  occur  in  all  parts  of  the  world,  and  abound  in 
remains  of  plants  and  animals  now  entirely  extinct. 

I. — Trl^,  or,  New  Red-Sandstone  Group. 

This  is  a  marine  formation,  composed  of  varie-^ 
gated  marls  and  sandstones,  conglomerates,  and 
limestones,  frequently  of  a  red  colour,  with  exten- 
sive deposits  of  gypsum  and  rock  salt,  and  contain- 
ing numerous  brine  springs. 
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The  lowest  division  consists  of  variegated  sand- 
stone, distinguished  by  greenish  stripes  and  spots, 
and  containing  clay  galla  The  middle  division,  or 
muschelkalk,  occurs  under  several  varieties  of  lime- 
stones, which  alternate  with  marls  and  clays,  some- 
times containing  g}^sum  and  rock  sali  In  the 
upper  division,  or  Keiiper,  marls  and  days,  asso- 
ciated with  gypsum  and  rock  salt,  and  sometimes 
an  impure  coal  occur. 

Deposits  of  this  system  are  extensively  developed 
in  France,  Germany,  Italy,  European  Russia,  North 
America ;  and  it  traverses  England  from  south-west 
to  north-east.  The  organic  remains  of  the  New 
Bed-Sandstone  are  tolerably  numerous.  A  gigantic 
extinct  species  of  Kangaroo  has  been  found  in  fis- 
sures and  caves  of  limestone  of  this  epoch  in  New 
Holland,  associated  with  the  bones  of  the  Wombat, 
and  another  marsupial  mammal  allied  to  Didelphia. 

In  the  New  Red-Sandstone  of  Massachusets  fossil 
foot-prints  of  imknown  animals,  presumed  to  have 
been  birds,  have  been  observed.  These  imprints 
are  of  gigantic  dimensions,  being  fifteen  inches  long 
and  ten  inches  broad,  and  from  four  to  five  feet 
apart 

Among  Reptilian  remains,  five  species  of  Laby- 
ri/nthodon,  a  kind  of  gigantic  Batrachian,  of  littoral 
habits,  with  the  jaws  furnished  with  teeth,  have  been 
discovered  in  the  lower  stage  of  the  New  Red-Sand- 
stone of  England  ;  it  is  supposed  to  have  resembled 
a  monstrous  toad,  and  to  have  left  the  remarkable 
foot-prints  on  the  muddy  shores,  resembling  hands, 
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which  Kaup  has  referred  to  a  supposed  animal  called 
by  him  Cheirotherium.  From  the  Keiiper  of  Ger- 
many are  derived  the  extinct  fossil  forms  Mastodon- 
saurus,  MetojDids,  and  Capitosaurus,  belonging  to 
the  same  family  of  LabyHnthodontidcB,  and  from 
the  muschelkalk,  Diacoaaurus,  Simosaurus,  and 
Pi^toaaxLTua,  genera  of  the  extinct  family  /cA^%o- 
sauHdcBy  have  also  been  obtained.  Chelonians  have 
left  their  foot-marks  on  slabs  of  New  Red-Sandstone 
in  the  quarries  of  Dumfriesshire,  which  have  been 
referred  to  Ghelichnus  and  Herpetichnus  by  Jar- 
dine  ;  moreover,  the  genus  Cladeiodon,  one  of  the 
Lacertidce,  is  from  the  Keiiper  of  Warwickshire, 
and  the  Rhynchosaurua,  belonging  to  the  same 
family,  is  from  GrinshiU.  Phytoaaurua,  the  most 
ancient  Crocodile,  is  from  the  trias  of  Germany ; 
and  from  the  dolomitic  conglomerate  of  Bristol  we 
have  the  lacertine  genera  Thecodontosaurua  and 
PalcBoaaurua.  The  fishes  of  this  formation  belong 
principally  to  the  ganoid  family  of  Pycnodo^itidce 
and  to  the  Palcemiiaddce,  lepidoid  fishes,  with  rhom- 
boid scales  arranged  in  parallel  lines  and  with 
heterocercal  tails.  Among  the  raollusca  the  Cepha- 
lopodic  family,  ATtiTaonitidcBy  made  its  appearance 
here  under  the  form  of  the  genus  Ceratitea  ;  the  bi- 
valves Poaidmiia  and  Avicula  also  occurred.  From 
the  muschelkalk,  the  echinodermatous  Encrinua, 
or  Lily-Encrinite,  is  obtained. 

Among  plants  the  epoch  of  the  New  Red-Sand- 
stone formation  was  characterised  by  the  appearance 
of  a  few  Gycadacece,  and  must  have  resembled  in 
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its  flora  somewhat  the  aspect  of  that  of  New  Hol- 
land The  curious  arborescent  fern,  ATuymopteris, 
the  coniferous  genera  VoUzia  and  Thuia,  the  pal- 
maceous Cupresaites,  and  the  flowering  genera  of 
JEthaphyllum,  EcJmwstachya^  and  PalcBoxyriSy  also 
occur  among  the  vegetable  remains  of  this  period. 

II. — Lias  Group. 

This  is  a  group  of  marine  argillaceous  limestones, 
stratified  blue  clays,  alum  shales,  marls,  and  sand- 
stones. 

It  extends  throughout  a  great  part  of  Europe ; 
on  the  Continent,  it  occurs  in  the  north  and  south- 
east of  France,  in  Switzerland,  and  in  Germany ; 
and  it  forms  a  belt  across  our  island,  from  Lyme- 
Regis  in  Dorsetshire  to  the  north  of  Whitby. 

The  Lias  was  a  marine  deposit,  of  which  the 
epoch  was  remarkable  as  the  "age  of  reptiles;" 
gigantic  saurians  having  then  maintained  possession 
of  the  shallow  ocean,  preying  on  the  legions  of 
cephalopods  and  other  moUusks,  and  swimming 
around  the  muddy  shores  of  the  half-formed  land. 

The  remains  of  the  marine,  air-breathing,  cold- 
blooded IckthyoaauridcB,  organizea  entirely  for  an 
aquatic  existence,  were  especially  numerous  in  tlie 
Liasic  period  of  the  secondary  formations.  Among 
the  principal  genera  may  be  mentioned  the  Fish- 
Lizard,  or  IchthyosauruSy  with  its  short  neck,  great 
eyes,  and  reptilian  head;  and  the  Plesioaaums, 
with  crocodile's  teeth,  serpent's  neck,  and  porpoise's 
paddles.     The  fishes  comprise  many  ganoid  genera, 
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with  equal-lobed,  or  homocercal  tails ;  also  fourteen 
genera  of  placoid  CeatroLcioTitidce,  with  elongate 
bodies  and  tessellated  teeth,  of  which  Acrodvs  is 
ona  The  ganoid  genera  with  homocercal  tails,  are 
principally  LepidotuSy  Tetragonolepia,  Dapedvam, 
Amblyuraa,  and  Semionotua;  Ghondrosteua,  a 
genus  of  AdpenseridcB,  or  sturgeons,  is  also  from 
the  Lias  of  Lyme-Regia. 

While  all  the  lepidoid  and  sauroid  fishes  which 
inhabited  the  seas  before  the  deposition  of  the  Lias 
had  the  vertebral  column  prolonged  into  the  upper 
lobe  of  the  tail,  or  were  heterocercal,  the  fishes  of  the 
Lias  group,  with  the  exception  of  the  Coccolepis, 
have  the  tail  homocercal,  like  most  of  the  fishes 
living  in  the  seas  of  the  present  era. 

The  annulose  animals  found  in  this  formation 
belong  to  crustaceans  of  the  genus  Goleia;  species  of 
Aatacus,  and  minute  entomostracous  Cyprididcs; 
and,  among  insects,  of  coleopterous  and  orthop- 
terous  genera,  including  the  beautiful  neuropterous 
dragon-fly,  JEahna  Uasama^  and  the  remains  of  air- 
bi'eathing  annulose  animals,  cotemporaries  of  the 
gigantic  marine  saurians.  Of  molluscous  animals, 
the  Cephalopods  were  most  abundant;  vast  numbers 
of  Ammonited  and  Bdefmmies,  several  species  of 
Nautilus,  and  the  pens  of  Loligi/nidce,  have  been 
brought  to  light  Among  the  gasteropodous  tribes, 
we  only  meet  with  the  genera  RoteUa  and  Pleuro- 
toma/ria — ^bivalves,  belonging  to  the  genera  Ory- 
phcBa,  Gar  dinia,  Lima,  Avicida,  BudHippopodium, 
have  been  found  in  the  lower  Lias  shales :  and 
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Grenattda,  Corhula,  Pholadomya,  and  Nv/yula,  be- 
sides an  Area,  Pirma,  Oardium,  and  PecteUy  in  the 
higher  beds ;  with  Poaidonia,  and  a  large  Plor 
giostoma.  The  brachiopodous  genus,  Spvnfer,  ap- 
pears in  the  Lias  for  the  last  time ;  and  Leptosna 
occurs  in  the  neighbourhood  of  Ilminster.  Of  Echi- 
noderms,  we  find  the  slender-armed  Ophiuri,  and 
elegant  plant-like  Cri/noidea,  chiefly  belonging  to 
the  genus  PentcLcrinua.  The  ddaria,  a  genus  of 
SearUrchins  (EchinidcB),  is  also  found. 

The  plants  of  the  Lias  consist  of  Zosterites,  a 
monocotyledonous  genus ;  several  Goniferce ;  NilU 
sonia,  and  Zarrda,  of  the  cycadaceous  family ;  the 
Tongue-fern  (Oloasopteris) ;  the  Wreath-fern  {Tcani" 
opteris)  ;  and  the  Lattice-fern  (Clathropteria)- 

IIL — ^The  Oolite,  or  Jura  Group. 

The  Oolite  comprises  a  series  of  marine  strata  of 
enormous  extent,  consisting  of  limestones,  sand- 
stones, and  days,  with  calcareous  grits,  replete  with 
corals,  shells,  fish,  reptiles,  terrestrial  plants,  and 
species  of  mammalia.  It  occurs  in  England,  com- 
mencing at  the  isle  of  Portland,  follows  a  winding 
course  through  several  coimties,  and  ends  at  the 
sea,  near  Scarborough.  On  the  Continent,  it  is 
developed  in  Normandy,  traverses  France,  forms 
the  mass  of  the  Jura,  and  part  of  the  Alps ;  and  is 
found  also  in  Germany,  Poland,  Portugal,  and  Spain. 

The  Bavarian  Jura  is  celebrated  for  the  litho- 
graphic stone  of  Solenhofen ;  in  the  lower  division 
of  the  Oolites  the  Bath  stone  occurs  so  extensively 
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used  in  delicate  mouldings  in  architecture,  and 
which  is  represented  in  France  by  the  Caen  stone ; 
and  in  the  upper  Oolite  the  celebrated  Portland 
stone  is  found,  so  useful  as  a  building  material. 

With  regard  to  organic  remains,  the  Stonesfield 
slate  hafi  furnished  us  with  three  little  quadrupeds 
of  the  size  of  a  mole,  allied  to  the  Australian  genus 
MyrmecohiuSy  and  belonging  to  the  extinct  genera 
Amphitherium,  and  Pliaacolotherium;  they  are  of 
the  lowest,  or  marsupial  tribes  of  mammals  :  &om 
the  same  place  jaws  of  other  marsupials,  species  of 
ThylacotheriuTYi,  have  been  received.  Reptiles  of 
several  descriptions  peopled  the  ancient  earth  during 
this  epoch,  which  was  also  an  "  age  of  reptilea" 

Some,  as  the  Pterodactyles,  were  organized  for 
flying  through  the  air  like  so  many  Vampire-Bats ; 
others  were  adapted  for  frequenting  river-banks  and 
marshes,  like  the  Crocodiles  and  the  Monitors ;  and 
others  were  entirely  marine,  propelling  themselves 
through  the  still,  warm  waters,  by  means  of  fin-like 
paddles. 

The  Pterodactyli,  or  Flying-Lizards,  were  most 
numerous  during  the  Oolitic  period,  fourteen  species 
having  been  discovered  in  the  Oxford  stage  of  So- 
lenhofen  alone ;  they  are  also  found  in  the  Stones- 
field  slate  of  Oxfordshire  and  Gloucestershire.  These 
remarkable  beings  of  a  former  creation  were  probably 
nocturnal,  and  differed  from  all  living  and  extinct 
tribes  of  Reptiles,  in  the  little  finger  of  the  fore-legs 
being  greatly  elongated  and  enlarged,  to  support  a 
membranous  wing,  by  means  of  which  they  were 
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enabled  to  enjoy  an  arboreal  life  among  primeval 
forest  trees.  The  head  of  these  curious  creatures 
was  prolonged  into  a  muzzle,  well  furnished  with 
sharp  teeth,  and  their  neck  was  long  and  bird-like. 
From  the  same  strata  are  derived  the  fossil  remains 
of  »  gigantic  carnivorous  Lizard  allied  to  the  Moni- 
tor, having  powerful  teeth  with  serrated  edges,  and 
which  inhabited  the  banks  of  the  ancient  rivers. 
This  colossal  saurian  (Megaloaaurua)  appears  to 
have  reached  the  appalling  length  of  thirty  feet. 
The  genus  Spondyloea^irus,  an  extinct  form  allied 
to  IchthyosauruSy  is  from  the  Oolite  of  Moscow ; 
two  species  of  Plioaaurus,  a  gigantic  reptile  of  the 
same  &mily,  are  from  the  Oxford  clay;  the  La- 
certine  Oeosaurus  of  Cuvier  is  from  Mannheim ;  and 
from  the  Oxford  clay  is  derived  Idiochelys,  a  Marsh- 
Tortoise  of  the  family  Emydidce.  There  are,  more- 
over, several  genera  belonging  to  the  family  Groco- 
dilidcB  found  in  different  stages  of  the  Oolite,  such  as 
the  jElodoUy  Mystrioaaurus,  Macrospcmdylua,  Gnor- 
thosaurua,  Rdchceoaaurua,  Pleuroaaurtia,  Steneo- 
aauru3y  and  Pelagoaaurua ;  the  Pcecilopleuron,  of 
the  same  family,  is  from  the  great  Oolite  of  Ger- 
many. 

From  the  Oxford  stage  are  derived  fishes  of  the 
Ray  tribe  belonging  to  the  genera  AaterodermiLa  and 
Euryarthra,  From  this  formation,  also,  are  pro- 
cured fourteen  extinct  genera  of  PolypteridoB,  sau- 
roid  fishes  with  homocercal  tails,  of  which  the  Po- 
lypterua  of  the  Nile  and  the  Gambia  is  the  living 
representative ;  lepidoid  fishes  with  homocercal  tails. 
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belonging  to  the  femily  LepidoticUx,  were  also  nu- 
merous. 

Remains  of  Crustaceous  animals  have  been  found 
in  the  lithographic  schists  of  Solenhofen,  especially 
numerous  genera  of  the  family  SphosrodermidcB,  aa 
AlviSy  Na/rcmdOy  ScvMay  Norna^  Urda,  and  Rechur  ; 
several  genera  also  of  the  Prawn-family,  PalcBmo- 
nidce,  as  Duaa^  BlacuUay  Saga^  Udora^  &c.;  and 
of  the  Lobeter-tribe  AstacidcB,  as  Magila,  Orphnea, 
Brisa,  Bolina^  Aura^  &a,  have  been  discovered  and 
described  by  Count  Munster,  from  the  Oxford  stage 
of  Bavaria.  Among  Insects,  the  elytra  of  Beetles 
belonging  to  the  £Eunilies  PrionidcBy  BlapsidcBy  and 
BuprestidcBy  have  been  found  More  than  one 
hundred  and  thirty  species  of  Oasteropodous  Mol- 
luaca  occur  in  this  group,  chiefly  belonging  to  the 
genera  TrochiiSy  PcUeUa,  Turbo,  TurrUdla^  ActcBon, 
MdaniOj  Natica,  RoateUaHay  OerUhiumy  and  Ptero- 
cera,  which  are  recent,  and  to  NerinoBay  GvrruSy  Pleu- 
Totoma/ria  and  Trochotomay  which  are  extinct  genera 
The  bivalve  PhotadamyOy  and  the  extinct  Oryphceay 
known  from  Ostrea  by  its  curved  beak  and  flat 
upper  valve,  are  found  in  the  Oolite ;  in  the  Kim- 
meridge-clay  the  latter  shells  form  entire  layers ; 
species  are  also  common  in  the  Shanklin  sand  of 
the  Isle  of  Wight.  Some  Cephalopods  are  likewise 
present,  especially  longitudinally-striated  Nautili; 
the  crosiev-BhsLpedAncyloceras;  and  the  spiral  jETeZi- 
oceras,  with  the  whorls  detached  Besides  these, 
may  be  mentioned  the  curious  genus  Diceraa  of  the 
Alps,    Aviciday   Gyprica/rdia,    the   brachiopodous 
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Spirifer,  Atryapa,  Orthis,  TerehratvXa,  LvaguLa^ 
and  Pentamerus,  and  the  cephalopodous  genera 
OrthoceraSy  Lituitea,  and  Phragmoceraa. 

In  the  slate  of  Solenhofen  a  few  impressionB  re- 
sembliag  those  of  Meduace  are  the  only  traces  yet 
discovered  of  the  evanescent,  delicate,  and  fragile 
AcalephoB.  One  of  the  limestones  of  the  middle 
Oolite  is  named  the  "  coral  rag/'  from  the  abundance 
of  corals  it  contains ;  there  is  also  a  bed  of  coral- 
line limestone  upon  the  freestone  of  the  lower  Oolite 
of  the  Cotteswold  Hills.  These  remauLs  of  Zoo- 
phytes consist  chiefly  of  the  genera  of  Eocplanaria; 
star-like  Aatrece;  fungus-shaped  Agcmdce;  flower- 
like CaryophyllicB ;  cup-shaped  CyathopkyUa;  and 
many  other  forms  of  the  larger  lithophytes  now 
confined  to  equatorial  seas. 

Several  genera  of  Sponges  have  been  identified 
in  the  Oolitic  rocks,  as  the  reticulate  Achilleum; 
the  turbinated  Cnemidmm  and  Siphonia  ;  and  the 
polypiferous  genera  Cateniporay  Poritea,  GyatiphyU 
Vwm  and  Oraptolithua  have  also  been  met  with. 

Belonging  to  the  World  of  Vegetables  we  find  in 
the  Oolitic  epoch  the  elegant  Thick-fern  or  Pachyp- 
teriay  the  Tongue-leaved  Fern,  Oloaaopteria,  and  the 
Round-leaved  Fern,  Cydopteria  ;  in  the  fiamily  Cy- 
cadacecB ;  the  winged  leaves  of  PterophyUum,  and 
a  species  of  Zamiia  have  been  detected ;  and  among 
the  Pimacece,  Peace,  Brachyphyllumy  Tcudtea  and 
Thuytea;  while  in  the  lower  Oolite  of  Yorkshire,  a 
colossal  Horsetail,  or  Equiaetum,  has  been  dis- 
covered. 
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IV. — Wealden  Group. 

The  WeaJden  is  a  fresh-water  deposit,  consisting 
of  beds  of  day,  argillaceous  limestones,  and  sands, 
with  occasional  layers  of  lignite.  It  is  considered 
to  be  the  delta  of  an  ancient  river,  containing  land 
plants,  fresh-water  moUusks,  fishes,  tortoises,  and 
enormous  saurians. 

In  its  geographical  distribution  this  formation 
extends  from  Horsham  to  Hastings,  where  it  dips 
beneath  the  sea,  forms  the  bed  of  the  English 
channel,  and  re-appears  in  the  valley  of  Braye  in 
the  Department  of  the  Boulonnois ;  similar  strata 
occur  in  Germany  and  Westphalia,  in  the  Isle  of 
Bomholm,  and  at  Niederschone  in  Saxony. 

In  the  Wealden  formation  an  extinct  genus  be- 
longing to  the  Order  of  Wading-Birds  (Palceoniia), 
and  a  natatorial  genus,  the  Gimolioryiis,  also  ex- 
tinct, have  been  detected.  Large  terrestrial  and 
aquatic  reptiles  abounded  during  the  epoch  of  the 
Wealden,  among  which  may  be  mentioned  the  Igiui- 
iwdon  of  Mantell,  a  gigantic,  herbivorous  saurian, 
with  serrated  teeth,  and  which  is  calculated  to  have 
attained  the  length  of  thirty  feet ;  there  were  also 
the  Hylceosaurua,  with  long,  bony  processes  ar- 
ranged along  the  back  ;  the  Getioaaurus,  or  Whale- 
Lizard,  with  the  spongy  bones  of  a  cetaceous  ani- 
mal, and  of  the  size  of  the  largest  Whales ;  tlie 
TeleosauruSy  or  slender-nosed  Crocodile,  with  the 
tapering  jaws  of  the  Gangetic  Gavial ;  the  Gonio- 
pholis,  or  Swanage  Crocodile,  with  angular  plates 
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on  the  skin;  the  Succhoaaurus  with  biconcave,  and 
the  Stre2)to8pondyliL8  with  convexo-concave  ver- 
tebra-. Besides  these,  there  were  several  genera 
of  Marsh  Tortoises,  as  Tretostemon,  Euryater- 
non,  TrionyXy  Platemya  and  Emys.  The  fishes  of 
this  group  comprise  the  genera  LejndoateuSy  Lepi- 
dotus  and  Hyhodua,  The  remains  of  the  little 
entomostracous  genus  Gypria  are  very  abundant  in 
the  Wealden  of  Kent,  and  of  the  Isle  of  Wight, 
their  bivalve  carapaces  occurring  in  extensive  layers; 
the  crustaceous  genus,  Archoeoniacuay  is  also  from 
the  Wealden  of  France  and  England,  and  numerous 
remains  of  Coleopterous,  Neuropterous,  Orthop- 
terous.  Dipterous,  and  Hemipterous  insects  have 
likewise  been  detected. 

Among  mollusca  the  fresh-water  genera  Cyclaa, 
JInio,  PcdudinaySJid  Anodonta,  have  been  met  with. 

V. — Cretaceous  Group. 

The  Chalk  group  comprises  a  series  of  marine 
deposits,  composed  of  chalk,  limestone,  sandstone, 
marls,  and  clays.  The  lower  portion,  or  gait,  con- 
sists of  beds  of  bluish  or  black  clay,  with  green 
sand,  containing  hardened  concretions ;  the  upper 
portion,  or  chalk  proper,  consists  of  soft,  white 
chalk,  with  layers  of  flint,  and  hard  chalk  without 
flint.  The  chalk  formation  composed  the  bed  of  an 
ancient  ocean,  and  contains  the  organic  remains  of 
many  marine  plants  and  animals.  It  extends  over 
portions  of  the  British  Islands,  various  parts  of 
France,  Germany,  Denmark,  Sweden,  Russia,  and 
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America.  The  group  offers  varied  peculiarities  in 
different  parts  of  the  world,  as  in  the  green-eand  of 
England ;  the  beds  of  flints  of  Saxony  and  Bohe- 
mia; the  indurated  chalk  of  Greece;  the  white 
limestone  of  the  Mediten*anean ;  the  quadersand- 
stein  of  Saxony,  and  the  beds  of  sand  and  clay  in 
America. 

In  the  Chalk  of  Jersey,  United  States,  a  gralla- 
torial  bird  of  the  genus  Scolopax  has  been  disco- 
vered ;  a  skeleton  of  a  bird,  nearly  entire  has  been 
met  with  in  the  slate  of  the  Swiss  Alps ;  and  a  bird, 
allied  to  the  Albatross,  in  the  white  chalk  of  Eng- 
land. The  Lizard  of  the  Meuse,  or  Mosaaaurua,  a 
marine  saurian  about  twenty-five  feet  long,  with  a 
powerful  flattened  tail,  and  intei-mediate  in  structure 
between  the  Monitor  and  Iguana,  has  been  obtained 
from  the  river  adjacent  to  the  quarries  of  St.  Peter's 
moimtain,  near  Maestricht;  and  an  allied  reptile, 
the  Leiodon  of  Owen,  from  the  Chalk  of  Norfolk. 
From  the  Chalk  near  Cambridge,  the  Raphioaaurua, 
and  from  the  green-sand  of  the  vicinity  of  Hythe, 
the  remains  of  a  colossal  reptile  with  fold-like  mark- 
ings on  the  teeth  (the  Polyptychodon),  and  a  species 
of  Pterodactyle  have  also  been  discovered.  The  fishy 
tribes  of  the  Cretaceous  group,  comprise  extinct  cy- 
cloid genera  allied  to  the  Salmon,  Carp,  and  Pike, 
and  ctenoids  allied  to  the  Perch,  found  in  the  upper 
stages  of  the  Chalk  of  England  and  Germany ;  Oame- 
roidea  ManteUii,  and  many  fishes  of  the  Shark- 
tribe,  belonging  to  the  genera  Squalua,  Oaleua,  and 
lauruay  are  also  found  in  this  formation. 
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In  the  Molluscous  Sub-Kingdom  the  genera  of 
the  Cephalopodous  fiunily  AmTnonitidoe  were  very 
numerous  in  the  Chalk ;  among  which  may  be  no- 
ticed the  straight,  chambered  Baculites  ;  the  hook- 
shaped  HamiteSy  the  discoidal,  open-whorled  Crio' 
ceras,  the  Ammonites,  with  the  whorls  discoid  and 
united,  the  obliquely- whorled  Toxoceras;  the  Scor- 
phites  with  the  last  whorl  detached,  the  Ptychoce- 
Toa  bent  upon  itself,  the  twisted  AncUoceras,  and  the 
sinistral,  turrited,  spiral,  chambered  shell,  the  jTur- 
rUites.  The  ancient  Cephalopods  seem  indeed  to 
have  here  arrived  at  their  maximum  of  develop- 
ment, and  to  have  become  gradually  extinct.  The 
Oasteropodous  forms  comprise  species  belonging 
chiefly  to  existing  genera,  as  Rostellaria,  Trochu8, 
Turbo,  Vermetus,  Av/ricula,  and  Dentalium,  and 
the  fossil  genus  Cirrus,  The  bivalves  consist  prin- 
cipally of  Pldgiostoma,  a  fossil  genus  allied  to  Spon- 
d/yhis,  with  the  valves  beset  with  spines,  and  which 
is  very  frequent  in  the  Chalk ;  the  thin  fibrous  Ino- 
cera/mus  ;  the  spiny  Podopsis  ;  and  the  extinct  ge- 
nus Oatellus  are  also  found ;  besides  Ostrea,  Corbis, 
Thetis,  Pema,  Ghryphoea,  Trigonia,  and  OerviUia. 
Pectens  are  also  common,  as  is  also  RhynchoneUa, 
one  of  the  same  family. 

rhe  Chalk-formation  is  most  numerous  in  the 
forms  of  the  free  Echinoderms,  as  the  fixed,  pedun- 
culated genera  were  more  abundant  in  the  older 
secondary  rocka  Spatangidce  prevail  in  the  lower 
Chalk ;  we  &iidHolaster,  and  smooth  Spatangi,  and 
species  of  Micraster  and  ATianchytes,  or  Helmet 


572  MANUAL  OF  NATCTRAL  HISTOBT. 

Echinite,  in  the  upper  strata.  There  are  also  found 
numerous  species  of  Turban-Urchins  {CUdaridcB),  as 
the  elegant  Hemicidaris,  and  others.  Species  of 
CflypeuSy  or  Buckler-Echinite,  Cyphosoma,  and  Sa- 
lenia,  are  also  present.  Among  the  Criiwidea,  we 
find  the  purse-like  Marsupites,  and  the  Pear-Encri- 
nite  (Apiocrimis)  from  the  Bradford  clay  of  Wilt- 
shire ;  also  the  Pentacrinus.  A  few  Asteriidce  and 
OphiuridoBy  and  a  Gonlaatery  or  Cushion-star,  are 
frequent  in  the  white  chalk,  besides  Gonulus  and 
Diacoidea  of  the  CidaridcB.  Among  the  Polypifeniy 
those  funnel-shaped  bodies,  often  termed  **  petrified 
mushrooms,**  occur ;  they  belong  to  the  genus  Fen- 
tricuHteSy  and  are  very  numerous  in  the  Chalk ;  Ocel- 
laria  is  a  beautiful  allied  genus,  and,  besides  these, 
Aatreoe,  FunguBy  MeandrincBy  and  CaryophyllicB 
prevail  Many  Polyzoa  also  occur,  as  Escharay  Gri- 
siay  and  Flustra.  The  shell-like  skeletons  of  Foror 
WMiifera  are  found  in  great  abundance  in  the  Chalk, 
thirty  genera,  comprising  two  hundred  and  fifty  spe- 
cies, having  been  described  by  M.  D'Orbigny.  Among 
these  may  be  observed  the  crosier-like  LituoUby  the 
fe,n-shaped  Flabellina  ;  the  entwined  and  spiral  Tex- 
tvlaria ;  the  globular  Xantkidmin,  and  the  saucer- 
shaped  PyxidiculuTTL  The  whole  mass  of  the  white 
Chalk,  moreover,  has  been  shewn  by  Ehrenberg 
almost  to  consist  of  the  skeletons  of  Infuaoriay  or 
polygastric  animalcules,  mixed  up  with  well-pre- 
served Foraminifers.  The  tabular  and  nodular 
masses  of  Chalk-flints  are  believed  to  be  composed 
principally  of  fossil  Sponges,  which  are  often  mine- 
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ralized  by  pyrites.  Among  them  we  may  notice  the 
reticulate  mass  of  the  genus  MciTuyii;  the  branching 
Scyphia;  the  funnel-shaped  Ghenendopora;  the  tur- 
binate Cnemidium  ;  and  the  bulbiform  Sij)honia. 

Among  the  few  vegetable  productions  found  in 
the  Chalk,  we  may  mention  the  liliaceous  genus 
Glathrariay  and  Fucoidea  from  the  Glanconite  or 
fire-stone. 

VI.  CLASS.— TERTIARY-FORMATIONS. 

This  class  consists  of  an  extensive  series  of  strata, 
marine,  lacustrine,  fluviatile,  and  volcanic.  The 
remains  of  animals  and  plants  abound,  comprising 
extinct  and  existing  species  of  mammals,  shells  of 
the  river,  lake,  and  land,  and  many  types  altogether 
extinct.  It  comprehends  all  the  deposits  of  marl, 
clay,  sand,  and  gravel,  which  occur  above  the 
chalk.  The  creation  of  races  of  beings  that  now 
people  the  surface  of  the  globe  had  its  commence- 
ment in  the  epoch  of  these  formations.  The  cities 
of  London  and  Paris  are  built  on  marine  and 
fresh-water  beds,  which  have  been  deposited  during 
this  era,  in  the  form  of  vast  basins ;  the  tertiary 
strata  are  found  ako  on  the  coast  of  Africa ;  the 
shores  of  the  Mediterranean,  in  the  form  of  num- 
mulite  limestone ;  in  Russia,  on  the  level  tract  be- 
tween the  Baltic  and  the  Northern  Ocean  ;  in  Asia, 
near  the  Bay  of  Bengal;  in  the  east  of  North 
America ;  and  in  Equatorial  America  ;  they  occur, 
also,  in  the  soft  sandstones  of  the  Swiss  lakes ;  the 
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vaUeys  of  the  Danube  and  the  Rhone;  and  the 
lacustrine  sands  and  marls  of  Auvergne ;  and  also 
along  the  southern  basis  of  the  Himmalaya. 

I. — Eocene  Group. 

This  group  constitutes  the  most  ancient  of  the 
tertiary  formations.  It  is  composed  of  marine  and 
firesh-water  beds  of  blue  and  plastic  clays,  thin 
beds  of  sand,  and  shingle  mixed  with  lignite,  &a 
Here  we  find  about  three  and  a  half  per  cent  of 
shells  which  belong  to  types  of  existing  species. 

Several  Quadrumana  have  recently  been  dis- 
covered in  strata  of  this  epoch  ;  namely  a  Macacua 
from  the  eocene  sand  of  Kyson  ;  a  tail-less  monkey 
or  Gibbon  (Hylobates)  in  the  South  of  France ; 
several  species  of  Semnopithed  in  India;  and  a 
CaUithrix  in  the  basin  of  the  Rio  des  Velhasj  in 
Brazil  The  Mammals  of  the  tertiary  formations 
were  principally,  however,  ponderous  vegetable- 
eating  quadrupeds,  that  loved  to  frequent  the  river- 
banks,  marshes,  and  borders  of  lakes ;  such  were 
the  colossal  Mastodon,  the  lofty  Sivatheriumy  the 
thick-skinned  Rhinoceros,  the  amphibious  Hippo- 
potamus,  the  long-nosed  Tapir,  and  the  Hog. 
Among  Cetaceous  mammals,  we  here  find  the  great- 
headed  BaUena,  with  its  laminated  whale-bone, 
the  Ziphius  and  BakjBuodon,  with  sharp,  conical 
teeth,  and  the  Zeuglodon,  a  gigantic  cetacean, 
seventy  feet  in  length.  Ziphodon  and  Adapts  are 
pachyderms  from  the  eocene  stage,  as  is  also  the 
singular  Chceropotamus. 
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The  London  clay  produces  an  extinct  genus  allied 
to  the  Peccary,  the  Hyracotherium ;  and  here,  like- 
wise, occurs  a  species  of  extinct  bat,  belonging  to 
the  genus  MolosmiSy  from  a  bed  of  eocene  sand  in 
Suffolk.  The  extinct,  carnivorous  genus,  Hycenodon, 
is  from  the  lower  tertiary  of  the  Isle  of  Wight ;  and 
the  small,  marsupial  Didelphye  Colchesteri,  is  from 
the  sand  at  Eyson.  A  large  mammal,  related  to 
the  water-mole  (Palceoapalax)  has  been  discovered 
in  a  lacustrine  deposit  at  Ostend ;  and  the  Trogon- 
therium,  a  large  extinct  genus,  allied  to  the  Beaver, 
in  Russia.  The  Paris  basin,  the  scene  of  the  illus- 
trious Cuviers  labours,  has  furnished  numerous 
extinct  mammalian  genera.  The  pachydermatous 
PdUBotherium,  with  a  short  proboscis,  like  a  tapir  ; 
the  ATUhracotherium,  with  a  still  shorter  nose ;  the 
Lophiodon,  with  crested  teeth ;  and  the  Anoplothe- 
riv/m,  with  only  two  toes  on  its  feet,  are  among  his 
discoveries.  From  the  quarries  of  Montmarle  have 
been  procured  three  or  four  species  of  marsupials, 
two  or  three  of  bats,  and,  among  Inaectivora,  the 
remains  of  a  mole ;  among  Gamivora,  several  spe- 
cies of  bear,  seal,  cat,  weasel,  dog,  and  fox ;  among 
Rodents,  ten  or  twelve  species  of  beaver,  rat,  hare, 
squirrel,  and  Lagomys;  besides  bones  of  the  great 
thickHskinned  Mdstodon  smd  Rhinoceros ;  also  the 
horse,  boar,  and  tapir,  and  the  ruminant  forms  of  the 
elk,  stag,  antelope,  and  ox.  The  same  vast  cemetery 
of  organic  remains  has  supplied  us  with  a  list  of 
eocene  birds.  Fossil  genera  of  Raptores,  as  HaUa- 
etu8,  Buteo,  and  Strix;  species  of  the  rasorial  genus, 
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Perdix;  the  grallatorial  genera  of  TantaluSy  Scolo- 
pax,  and  Nuraenius,  and  the  natatorial  Carbo,  or 
Cormorant.  In  the  eocene  of  Sheppey,  an  extinct 
raptorial  bird,  allied  to  the  vultures  (Lithomis), 
and  anotlier  depai*ted  form  allied  to  the  King- 
fishers (Halcyoimis)  have  been  discovered ;  and  in 
the  schists  of  Glarus,  an  extinct  genus  of  incessorial 
birds,  the  Pyctornia.  Among  reptilian  forms,  nearly- 
perfect  carapaces  of  turtles  and  tortoises  have  been 
found  in  the  eocene  strata  of  Hampshire  and  the 
Isle  of  Wight;  an  extinct  genus  of  serpents,  PalcB- 
ophis,  has  been  discovered  in  the  sand  of  Kyson, 
together  with  species  of  the  fresh-water  tortoises, 
Emys  and  Platemys.  The  fishes  of  this  group  com- 
prise seven  extinct  genera  of  Placoids,  belonging  to 
the  family  of  Ghimceridce;  a  single  tossHDiodon; 
and  several  genera,  mostly  extinct,  of  the  Ostror- 
ciontidce.  In  MoUusca,  extinct  species  of  existing 
genera  are  very  numerous  in  the  marine  deposits  of 
the  tertiary  strata  ;  two  hundred  and  twenty  fossil 
species  of  Gerithium  alone  having  been  identified, 
besides  numbers  of  Pleurotomia,  Fusua,  and  Buc- 
cinuin.  A  few  extinct  genera  also  occur,  as  Pile- 
olus,  Omaiaxis,  and  PUurotomaricL  But  few  spe- 
cies of  HelicidcB  have  been  found  ;  only  ten  species 
of  Patella;  one  Haliotis ;  about  seventeen  Neri- 
tince;  numerous  Trochidce;  nineteen  Cowries ;  and 
many  species  of  cones,  helmet-shells,  rock-shells,  and 
tritons.  Among  Pteropods,  a  few  extinct  forms 
occur ,  two  fossil  species  of  Cavolina  are  found  in 
the  tertiary  beds  of  Dax  and  Turin.    Nearly  a 
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thousand  fossil  species  of  Bivalves  have  likewise 
been  discovered  in  these  strata,  including  the  genera 
Oatrea,  Pecten,  Venericardiay  Cytherea,  Lucina, 
Gorbida,  Tellina,  Nucula^  Grasaatellay  &a  The 
fossil  oysters  often  occur  in  extensive  beds,  as  in 
the  tertiary  clays  near  Woolwich,  and  in  tlie  lower- 
most sands  and  clays  of  the  London  basin. 

II. — Miocene  Group. 

The  Miocene  forms  the  middle  group  of  tertiary 
strata;  it  is  composed  of  fresh-water  and  estuary 
beds  of  marls,  imperfect  limestones,  and  clays. 

The  lower  part  of  this  formation  in  England,  con- 
sisting of  a  mass  of  calcareous  marls,  shells,  and 
small  corals,  is  called  the  "  Coralline  Crag  of  Suffolk;" 
five  hundred  species  of  raoUusks  have  been  obtained 
from  it.  Out  of  England,  the  faluns  of  Touraine,  the 
beds  of  Bordeaux,  the  conglomerate  of  Piedmont,  and 
part  of  the  molasse  of  Switzerland,  belong  to  this 
group. 

In  the  Falunian  stage,  the  Metaxytheriumy  a  cu- 
rious extinct  mammal,  allied  to  the  Lamantin  and 
Dugong,  has  been  found.  In  beds  of  sand  and  marl  of 
this  group,  we  see  at  Darmstadt  in  Germany  the  bones 
of  one  of  the  most  gigantic  mammals  yet  discovered, 
the  DinotheriuTa,  an  animal  as  large  as  an  elephant, 
with  tusks  in  the  lower  jaw  curved  downwards  ;  it 
is  allied  to  the  Mastodon  and  Tapir,  and  is  supposed 
to  have  hung  by  its  tusks  to  the  banks  of  rivers  and 
lakes,  like  the  Walrus  to  the  floating  masses  of  ice 
in  polar  seas.     Belonging  to  the  Miocene  stage  are 
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those  extinct  Pachyderms,  the  Hyotherium,  MacraU' 
chenia,  and  Chalicotherium,  and  four  species  of  Rhi- 
noceros; a  solipede  mammal,  allied  to  the  Horse, 
from  Eppelsheim,  the  Hippotheriv/m ;  and  several 
species  of  Trichechus  or  Walrus,  from  the  middle 
tertiary  beds  of  France  and  England,  may  be  alluded 
to.  The  extinct  genera  of  digitigrade  Camivora, 
MdckairoduSy  with  its  formidable  canine  teeth,  and 
Amyosodoiif  are  also  from  these  strata,  besides  nu- 
merous genera  of  Rodents,  as  Trogontheriv/m,  Ste- 
Tieofiber,  Palceomys,  Chalicomys,  ArchceomySy  and 
Chelodus,  In  the  Falunian  stage,  Insessorial  Birds 
of  the  genera  Corvua  and  Frvngilla,  and  the  Gralla- 
torial  forms  of  Ciconia,  Scolopax,  and  Phasnicop' 
terus,  have  been  identified. 

Loricated  polygastric  animalcules  are  found  fossil 
in  the  tertiary  deposits  of  Europe  and  America,  such 
as  the  simple  chain-like  Bacillaria;  the  elegant  bi- 
valved  Oocconeia  ;  the  boat-shaped  shields  of  Navin 
cula;  the  discoid  Oaillonella ;  the  slender,  elon- 
gated Synedra;  the  cruciform  Podoapheniay  and 
the  toothed  carapace  of  Eunotia,  together  with 
Chcetotyphla  and  Peridinium,  Many  of  these  sili- 
ceous shields  are  found  in  the  substance  termed 
"  Tripoli,"  and  in  the  "  Bergmehl,"  or  fossil  farina, 
used  as  food,  mixed  with  the  ground  bark  of  trees, 
by  the  natives  of  Finland  and  Lapland. 

III. — ^Pliocene  Group. 

This  group  forms  the  most  recent  of  the  tertiary 
formations,  and  is  composed  of  beds  of  marl,  marine 
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shells,  and  gravel,  and  calcareous  conglomerate ;  the 
organic  remains  consist  of  species  generally  resem- 
bling those  of  existing  forms. 

The  Pliocene  epoch  is  divided  into  the  lower,  in- 
cluding the  red  crag  of  Suffolk,  in  which  phospha- 
tized  bones  and  coprolites  occur  in  great  abundance ; 
and  the  upper,  or  newer  Pliocene,  which  includes 
the  red  crag  of  Norfolk,  in  England,  about  half 
the  Island  of  Sicily,  the  blue  clay  of  the  Mediter- 
ranean, and  the  argillaceous  limestone  around  the 
Caspian. 

The  species  of  MoJhisca  of  the  newer  Pliocene  are 
nearly  identical  with  the  recent  species,  while  many 
of  the  mammals  belong  to  forms  entirely  lost ;  the 
species  of  fish  of  the  Norfolk  crag  are  mostly  refer- 
able to  genera  common  in  tropical  sea&  The  upper 
tertiary  marine  deposits  exhibit  many  genera  of 
Polyzoa  and  of  polypiferous  animals,  such  as  species 
of  /«w,  Madrejxyray  Eschara,  NvZUpora,  Fluatra, 
Meomdrina,  Turbi/nolia,  and  others. 

The  plants  of  the  tertiary  formations  consist  of 
Ferns,  Pinacece  in  great  numbers,  Palras  and  tropi- 
cal monocotyledons.  Elms,  Willows,  Poplars,  Ches- 
nuts,  and  Sycamores;  Carpinus,  Betula,  Compto- 
nia^  and  three  species  of  the  Walnut  tribe.  The 
chief  genera  of  the  Pinacece,  are  Pinus,  Taxites, 
and  Podocarpus,  and  among  the  family  of  Palms, 
leaves  of  Fldbellaria,  Phcenicitee,  and  Juniperites, 
and  the  fruit  of  Gocos  have  been  discovered ;  and, 
belonging  to  the  Lily-tribe,  those  oi  ATruymocarpum 
and  Pandanocarpum.     The  bodies  called  "  Oyro- 
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goniteSy"  or  fossil  fruits  of  the  genus  Chara,  with 
spirally  twisted  valves,  are  also  commoiL 

IV. — Glacial,  or  Post-Pliocene  Group. 

This  group,  sometimes  called  the  Ancient  or  Dilu- 
vial Drift,  consists  of  deposits  still  in  course  of 
formation;  beds  of  rivers,  lakes,  peat-bogs,  coral 
limestones,  volcanic  ejections,  and  calcareous  de- 
posits from  mineral  springs.  These  results  are  com- 
monly ascribed  to  the  unusual  operations  of  water, 
or  by  the  passage  of  diluvial  waters  over  the  sur- 
face of  the  earth,  thus  accounting  for  the  gravel, 
sand,  and  clay,  with  boulders,  or  rounded  masses, 
and  water-worn  transported  materials.  What  are 
termed  "  erratics  "  also  occur  in  this  group ;  they  con- 
sist of  large,  angular  masses  of  rock,  distinct  from  the 
rounded  boulders,  and  are  now  believed  to  have 
been  transported  by  ice,  and  so  to  have  preserved 
their  angular  forms  :  they  occur  only  in  extra-tro- 
pical regions.  The  scratches  or  grooves  on  the 
surface  of  rocks  of  this  epoch  are  accounted  for  by 
the  pebbles  moving  with,  and  immersed  in,  the  beds 
of  boulder-clay,  which  once  covered  the  rocks ;  the 
movements  being  produced  by  landslips,  and  the 
descent  of  semi-fluid  mud  down  the  sides  of  moun- 
tains and  along  valleys. 

In  this  last  deposit  of  the  tertiary  formations,  we 
find  the  remains  of  many  large  mammals  of  species 
both  recent  and  extinct  Ossiferous  Sands  and 
Gravel  of  the  valleys  of  Great  Britain,  the  conti- 
nent of   Europe,   and  the  river-plains  of    North 
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America,  contain  bones  of  various  mammals,  as  Ele- 
phants and  Mammoths  in  Siberia  and  the  North 
of  Europe,  and  the  Mastodons  and  Megatheriums 
of  the  New  World.  Among  Cetaceous  mammals, 
which  have  been  observed  in  alluvial  silt,  is  a  species 
of  Balcenoptera,  seventy-two  feet  in  length,  em- 
bedded in  clay  twenty  feet  above  the  highest  tide- 
mark  at  Alloa  in  Scotland,  besides  the  bones  of  a 
Narwhal,  a  Manatee,  and  species  of  Physeter  and 
BalcBKia.  The  remains  of  colossal  Pachyderms  are 
frequently  found  buried  in  superficial  alluvial  de- 
posits throughout  Europe.  The  Mastodon^  with 
mammillated  molar  teeth,  and  without  tusks  in  the 
adult,  resembled  the  elephant  in  form.  The  best 
known  fossil  elephant  is  the  Mammoth  (Elephaa 
primogeiiius).  One  of  these  huge  Pachyderms  was 
feund  on  the  banks  of  the  Lena,  nine  feet  high  and 
sixteen  feet  long,  and  with  large  recurved  tusks ; 
the  skin  of  this  Siberian  monster  was  not,  however, 
naked  like  that  of  the  elephants  of  the  present  day, 
but  was  covered  with  a  shaggy  woollen  coat,  to 
guard  against  the  cold  of  a  northern  climate.  The 
Elepha^  Ganesa  of  the  Sevalik  hills  must  also  have 
been  a  quadruped  of  very  formidable  appearance. 
Among  the  Sivalik  mountains  also  formerly  roamed 
that  immense  Antelope-like  creature  the  Sivath&- 
riuTTi,  which  was  furnished  with  a  nasal  proboscis, 
and  four  horns  like  those  of  a  Giraffe ;  here  also  are 
entombed  the  remains  of  fossil  Ruminants,  Oxen, 
and  a  gigantic  species  of  Camel ;  the  Dremotherium 
allied  to  the  GervidcBy  has  been  discovered  in  the 
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sub-apennine  stage  of  Auvergne,  and  a  fossil  genuB 
of  CaTnelidce,  the  Merycotherium,  from  the  glacial 
regions  of  Siberia.  Besides  these^  we  have  the  ex- 
tinct pachydermatous  genera  PotamohippvSi  Chce- 
rotherium,  and  Elasmotherium,  from  the  sub-apen- 
nine or  newer  tertiary  deposits  of  Asia,  and  the 
ToxodoUy  from  the  Pampas  of  South  America.  In 
the  vast  alluvial  plains  of  South  America,  colossal 
edentate  mammals  have  been  floated  from  the  in- 
terior of  the  country  in  a  former  age,  and  embedded 
in  the  muddy  deposits.  Among  these  are  the  gigan- 
tic fossil  Sloth  {Mylodon  robuatum),  eleven  feet  in 
length,  which  uprooted  trees  with  its  fore-feet,  and 
fed  upon  the  foliage  ;  here  are  also  the  remains  of 
a  gigantic  Armadillo  (Olyptodon  clavipes)  covered 
with  a  huge,  tessellated  shield;  and  the  colossal 
Megatherium,  larger  than  a  Rhinoceros,  with  im- 
mense hind  legs,  on  which  the  monster  rested  while 
rooting  up  the  trees  with  the  strong  claws  of  the 
fore-lega  From  the  Pampas  of  Buenos  Ayres  we 
also  have  the  Oloesotheriwm,  an  extinct  genus  al- 
lied to  the  Ant-eaters.  Besides  the  huge  Glypta- 
don,  these  plains  furnish  us  with  several  other 
extinct  Armadillo-forms,  as  Chlamydotherium,  JBu- 
ryodouy  HoplophoruSy  and  PachytheriuTru  From 
the  sub-apennine  stage  of  the  Pampas,  and  from 
the  caverns  of  Brazil,  the  remains  of  Platyonyx, 
Scdidotlierium,  and  SpheTiodon,  of  the  family  Me- 
gatheriidcB,  are  collected.  The  fossil  Rodent  Lon- 
chophorus,  and  the  Leptoiheri^cm,  an  extinct  genus 
of  Bovidce,  are  also  from  the  same  locality. 
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The  remains  *of  fossil  birds  are  also  very  numer- 
ous in  these  post-pliooene  deposits.  In  the  sub- 
apennine  stage  of  Auvergne,  a  raptorial  vulturine 
genus,  Cathartea,  and  the  natatorial  forms  of  Car- 
bOy  Anas,  and  MerguSy  have  been  discovered  From 
the  diluvium  of  New  Zealand  colossal  skeletons 
have  been  procured  of  an  extinct  genus  of  Cursorial 
birds,  intermediate  in  structure  between  the  Ap- 
teryx  and  the  Cassowary,  the  DmomiSy  one  spe- 
cies of  which  must  have  stood  twelve  feet  high ; 
NotomiSy  an  extinct  genus  allied  to  Porphyrio,  and 
the  fossil  remains  of  a  large  and  curious  parrot 
related  to  the  genus  NestoVy  have  also  been  found. 
From  Madagascar  an  extinct  genus  named  Epy- 
cmisy  of  even  vaster  dimensions  than  the  Dinor- 
nisy  and  belonging  also  to  the  Cursorial  Order,  has 
been  lately  discovered,  together  with  the  remains 
of  its  eggs ;  and  from  the  Mauritius  and  the  Isle 
of  Rodriguez,  enormous  extinct  species  of  Colum- 
bine birds  (the  Didua  ineptus  or  Dodo),  allied  to 
the  recent  genus  OeophapSy  have  been  made  known 
to  us  by  remains  of  comparatively  recent  date. 

The  Beptilian  tribes  are  here  represented  by  ex- 
tinct species  of  recent  genera  of  Ophidians,  Bar 
trachians,  CrocodilidoB  and  LdcertidcB.  In  the 
newer  tertiary  bed  of  the  Himalaya,  fragments  of 
an  enormous  foasil  tortoise  {Megalochdys)  have 
been  discovered,  justifying  the  inference  that  the 
carapace  must  have  been  twenty  feet  in  length. 
In  the  sub-apennine  stage  of  (Eningen,  the  famous 
fossil   skeleton   of  Andreas  Scheuchzer,  a  reptile 
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of  the  family  SalaTnandridce,  was  found,  and  which 
its  discoverer  mistook  for  a  human  skeleton;  in 
the  same  strata  the  PalceophiluSy  an  extinct  genus 
of  the  RanidcG,  or  Frogs,  is  found ;  and  near  Bonn, 
the  Palceolatrachus,  belonging  to  the  same  family. 
The  Paris  beds  contain  an  extinct  species  oiPristis 
or  Saw-fish. 

In  this  formation  those  remarkable  ossiferous 
caves  occur  filled  with  the  bones  of  mammals. 
Among  the  mud  of  these  ancient  caverns  in  Eng- 
land, France,  Germany,  Belgium,  the  coasts  of  the 
Mediterranean,  in  North  America,  and  in  Australia, 
the  carnivorous  Tiger,  Hysena^  Bear,  Wol^  Fox, 
and  Weasel;  the  pachydermatous  Elephant,  Rhi- 
noceros, Hippopotamus ;  the  Horse ;  and  the  rumi» 
nant  Ox,  and  Stag,  have  been  exhumed.  Garni- 
vora  are  especially  fi-equent  in  these  bone-caves ; 
as  in  Kirkdale,  Kent^s,  and  Creston  Caves  ;  in  Fran- 
conia,  and  in  parts  of  the  Hartz.  Here  Bears  of 
the  size  of  large  horses,  as  the  Ursus  spelcsus^ 
Hyaenas,  Tigers,  Otters,  Badgers  and  Polecats,  are 
numerous.  Among  these  are  found  bones  of  other 
animals  either  of  existing  species,  as  the  Reindeer, 
Red-deer,  Goat,  Wolf,  and  Fox,  or  associated  with 
extinct  forms  of  the  Ox,  Horse,  Rhinoceros,  Hippo- 
potamus, and  Elephant.  In  Kent's  cavern,  a  horse- 
shoe Bat  (Rliinolojyhus)  has  been  discovered.  The 
fossil  remains  of  several  birds  have  also  been  found 
in  these  ossiferous  caves,  as  the  rasorial  genera 
GalluSy  Phasianus,  Numida,  and  Crypturus ;  the 
grallatorial  forms  of  Otis,  RalluSy  and  Crex;  and 
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the  natatorial  LaruSy  Anaer,  and  Golymhua,  be- 
sides the  raptorial  VvZtur  and  Aquila,  and  the 
insessorial  Motacilla,  Anahates,  Hirundo,  and  (7a- 
primulgu8.  In  the  caverns  of  Brazil  remains  of 
scansorial  birds,  Coccyzus,  PicuSy  and  PaittacuSy 
and  the  cursorial  Rhea,  a  bird  allied  to  the  Ostrich, 
have  been  discovered. 

V.  CLASS.— QUATERNARY-FORMATIONS. 

In  the  Drift,  or  Superficial  Accumulations,  we 
find  the  present  era  represented ;  the  beds  of  gravel, 
sand,  coral-reefs,  and  peat-moss,  being  of  recent  for- 
mation, by  the  agency  of  floods,  irruptions  of  the 
sea,  and  the  action  of  rivers,  glaciers,  and  icebergs. 
When  the  remains  of  plants  and  animals  occur,  they 
are  found  to  belong  to  those  of  existing  species. 

I.  Group. — ^Alluvial  Deposits. 

These  deposits  are  produced  by  the  ordinary  ac- 
tion of  water,  and  are  formed  of  sand,  gravel,  and 
clay.  The  study  of  these  recent  or  alluvial  deposits, 
such  as  the  extension  of  the  deltas  at  the  mouths  of 
rivers  ;  the  receding  or  encroaching  of  the  sea  ;  vol- 
canic disturbances ;  the  mud  and  gravel  deposited 
in  their  course  by  rivers  and  torrents,  are  all  im- 
portant, as  shewing  the  nature  of  the  changes  on 
the  earth's  sur&ce  that  occurred  in  ancient  epochs. 
Raised  Beaches  are  produced  by  the  action  of  the 
sea,  by  depositing  new  matter  so  as  gradually  to 
increase  the  coasts,  as  in  Guadaloupe,  where  human 
remains  have  been  imbedded ;  or  they  are  the  re- 

oc  5 
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suits  of  recent  earthquakes,  as  on  the  coast  of  Chili 
and  at  the  mouth  of  the  Indus.  In  the  Mediter- 
ranean is  a  terrace  or  raised  be.ach  fifty  feet  above 
the  level  of  the  sea,  and  abounding  in  shells  of  the 
present  date.  Submarine  forests  of  trees  belonging 
to  species  still  living,  are  sometimes  found  below  the 
level  of  the  sea,  as  on  some  of  the  coasts  of  Great 
Britain,  the  estuary  of  the  Tay,  and  in  the  North 
of  France.  They  owe  their  unusual  position  either 
to  the  encroachment  of  the  sea^  or  to  partial  Repres- 
sion of  the  land  Marine  Silt  comprises  those  re- 
cent accumulations  of  sand,  mud,  and  clay,  collected 
by  the  tide  and  waves,  and  altering  the  outline  of 
promontaries  and  bays,  or  filling  up  fens  and  marshes. 
The  Isthmus  of  Suez  has  by  this  means  doubled  its 
width  since  the  time  of  Herodotus ;  Tyre  and  Sidon, 
once  sea  ports,  are  now  several  miles  inland ;  and 
large  districts  in  Holland  are  modern  formations  of 
the  existing  seaa 

Submarine  a^ccwm/uZations  are  formed  by  currents 
firom  the  poles  to  the  equator,  carrying  with  them 
rocks  and  gravel,  embedded  in  icebergs,  which  gra- 
dually form  strata  at  the  bottom  of  the  sea.  The 
mud,  carried  out  by  great  rivers,  produces  the  same 
effect  as  in  the  Yellow  Sea^  the  Gulf  of  Mexico,  and 
the  Caribbean  Sea.  In  the  German  Ocean  enormous 
shoals  are  found,  as  the  Dogger-bank,  destined,  per- 
haps, in  future  ages,  to  form  new  islands.  The 
various  Deltas,  as  those  of  the  Ganges,  Rhine,  and 
Nile,  are  triangular  islands,  or  mud-flats,  formed 
also  by  alluvial  deposits  of  mud ;  they  gradually  be- 
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come  larger  and  wider,  the  apex  of  the  triangle 
always  pointing  up  the  rivers.     Estuary  deposits 
are  formed  by  the  mud,  sand,  and  vegetable  matter 
brought  down  by  the  rivers.    The  bones  of  animals, 
and  plants  of  the  interior,  are  often  found  in  these 
deposits ;  as  those  of  the  Elephant  and  Tiger  at  the 
mouth  of  the  Ganges ;  those  of  the  Camel  and  Cro- 
codile at  the  mouth  of  the  Nile  ;  those  of  the  Hippo- 
potamus, the  Rhinoceros,  and  the  Giraffe,  at  the 
mouth  of  the  Niger ;  and  those  of  the  Buffalo  and 
Elk  at  the  mouth  of  the  Mississippi.     Lacustrine 
deposits  are  beds  formed  in  lakes,  morasses,  and 
swamps,  producing  heaps  of  shell-marl  and  peat-moss, 
clay-slate,  and  rolled  pebbles,  with  remains  of  fresh- 
water fishes.    The  prairies  of  North  America,  the 
pampas  of  South  America,  and  the  steppes  of  Europe 
and  Asia,  were,  most  probably,  lakes,  filled  up  by  these 
accumulations;  bones  and  horns  of  deer,  horses,  bears, 
beavers,  and  foxes,  are  found  in  these  deposits.    Mi- 
neral  deposits  constitute  all  aggregations  of  mineral 
and  saline  matter,  derived  from  the  action  of  springs, 
forming  crusts  of  various  substances,  as  the  stalac- 
tites and  stalagmites  of  Derbyshire,  and  the  grotto 
of  Antiparos.     Tufa,  or  travertine,  is  a  deposition  of 
lime,  as  in  cold  springs,  where  it  forms  calcspar,  and 
in  hot  springs,  where  it  occurs  in  the  form  of  arra- 
gonite.     These  springs  are  often  made  to  incrust 
various  objects,  thus  producing  false  fossils.     Hot 
springs,  as  those  of  Iceland  and  in  the  Azores,  depo- 
sit silex  on  cooling,  which  is  called  tuff  or  sinter; 
opal  is  also  formed  in  this  manner.     Ferruginous 
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springs,  as  those  of  Sweden,  deposit  sesqui-oxide  of 
iron,  which  is  called  bog  or  marsh  iron,  and,  mixed 
with  sand  or  gravel,  forms  sand-ore.  In  many 
springs,  as  in  those  of  Vienna,  gypsum  and  chloride 
of  calcium  are  thrown  down ;  several  lakes  of  Russia 
also  deposit  a  saline  crust ;  and  in  Egypt,  soda  is 
likewise  deposited.  The  turf-moors  at  Frauzenbad 
are  coated  with  sulphate  of  soda,  or  "  Glauber-salt," 
and  sulphate  of  iron ;  and  the  limestone  caverns  of 
Brazil  and  Ceylon  are  incrusted  with  nitrate  of  po- 
tassa,  or  saltpetre.  In  the  neighbourhood  of  the 
Dead-Sea,  and  in  the  island  of  Trinidad,  there  are 
springs  of  mineral-oil,  which,  on  drying,  become 
Asphalt 

Rivers,  in  passing  through  rocks  rich  in  ores,  often 
separate  particles  of  these  precious  substances  from 
their  matrix,  which  are  afterwards  deposited  or 
thrown  down;  as  shewn  in  the  stream-gold,  tin, 
platinum,  and  magnetic-iron,  found  in  Wicklow,  the 
Ural  Mountains,  Brazil,  Australia,  and  California. 
All  platinum,  and  the  greater  portion  of  gold,  is  pro- 
cured in  this  manner ;  as  are  likewise  the  gold  of 
Borneo,  the  zircon  of  Bohemia,  the  hyacinths  and 
chrysoberyls  of  Ceylon,  and  the  diamonds  of  Brazil 

Turf  consists  of  moss,  marsh,  and  water  plants, 
which  have  gradually  died  and  become  changed  into 
a  brown,  combustible  substance ;  turf-formations 
are  extensive  in  Ireland,  where  they  constitute  the 
great  bogs ;  and  in  Hanover,  and  at  San  Paulo,  in 
the  Brazils,  they  are  likewise  developed  on  a  large 
scale ;  a  kind  of  turf  is  formed  on  the  shores  of  the 
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North-Sea,  from  accumulatioDS  of  sea-weeA  SheU- 
beds  are  formed  of  dead  and  drifted  shells,  heaped 
together  by  tides  and  currents;  the  freah-water 
species  producing  beds  of  marl,  and  the  marine  form- 
ing layers  of  oysters,  mussels,  and  cockles,  which  are 
often  silted  up  and  form  elevated  beds.  LaTidslips 
are  often  recent  formations,  which  are  produced  by 
a  soft  stratum  being  undermined  by  water,  and  the 
harder  superjacent  earth  sliding  down,  as  in  the 
Undercliff  of  the  Isle  of  Wight  Some  recent  de- 
posits are  almost  entirely  composed  of  polygastric 
animalcules,  as  polishing-slate,  or  tripoli.  The 
Polypi/era  also  foim  superficial  incrustations  on  the 
inequalities  of  the  sea-bottom,  caused  by  lofty  moun- 
tains, or  banks  near  the  surface ;  the  labours  of  these 
small  animals  forming  reefs  and  atollsy  alter  consi- 
derably the  features  of  groups  of  islands.  The  cir- 
cular reefs,  or  atolls,  are  founded  on  the  summits  of 
submerged  volcanoes  ;  the  edges  of  the  crater  form- 
ing a  foundation  for  the  reef,  and  the  crater  itself 
constituting  the  central  lagoon,  as  in  the  coral  islands 
of  the  Dangerous  Archipelago.  Flat  or  tabular  reefe 
are  founded  upon  an  elevated  portion  of  sea-bottom, 
and  form  solid  islands  of  coral.  Long  and  narrow 
reefs  are  founded  on  submerged  mountain-ridges, 
and  are  often  of  great  length,  as  on  the  east  coast  of 
New  Holland  and  in  the  Indian  Ocean.  Reefe  en- 
circling high  land,  and  separated  from  it  by  a  narrow 
channel,  indicate  a  submergence  of  the  islands  they 
surround,  as  at  Tahaa  and  Raiatea.  Great  masses 
of  limestone  are  formed  by  the  sea-water  dissolv- 
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ing  these  coral-masses,  and  deposiUng  it  in  a  new 
form. 

IT.  Group. — Soil  Deposfts. 

The  uppermost  stratum  of  the  earth's  crust  is 
formed  of  aoUy  produced  hy  organic  agency,  and  con- 
sists of  decomposed  animal  and  vegetable  substances, 
with  an  earthy  admixture. 

Inorganic  Soil  is  composed  of  clay,  silex,  or  sand, 
with  magnesia,  saline  and  metallic  compounds,  as 
gypsum,  salts  of  soda^  and  potassa,  and  the  oxides  of 
iron  and  manganese.  Organic  Soils  are  formed  of 
decayed  animal  and  vegetable  matter,  with  chemical 
compounds  of  humus,  carbon,  and  ammonia. 


IL  SECTION.— Mineralogy. 

Mineralogy  treats  of  those  substances,  whether 
simple  or  compound,  which  exist  naturally  in  the 
crust  of  the  earth,  forming  collectively  the  rocks  and 
strata  which  have  been  already  spoken  of  under  the 
head  of  descriptive  Geology ;  and  it  accordingly  de- 
scribes the  form,  structure,  composition,  pix)pertie8, 
and  uses  of  inorganic  bodies.  The  term  itself  is 
objectionable,  being  derived  from  a  Latin  and  a 
Greek  root,  a  more  correct  word  being  '*  Metallo- 
logy.''  Its  scope  is,  at  present,  tolerably  extensive, 
as  it  is  found  convenient  to  include  under  it  all  in- 
organic natural  substances,  whether  gaseous,  liquid, 
or  solid. 

In    pursuing   satisfiustorily  this   branch   of  en- 
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quiry,  a  correct  knowledge  of  the  laws  of  crystal- 
lography is  requisite,  as  minerals  were  formerly 
principally  classified  according  to  their  outward 
shape;  and  crystalline  form  is  still  of  much  im- 
portance, though  not  of  such  primary  consequence. 
Other  qualities  to  be  particularly  attended  to, 
are  lustre,  colour,  transparency,  refiraction,  irides- 
cence, polarization,  phosphorescence,  also  specific 
gravity,  hardness,  state  of  aggregation,  fracture, 
taste,  odour,  and  especially  chemical  composi- 
tion. Those  more  immediately  suitable  for  our 
purpose,  as  generally  and  more  easily  applicable, 
are,  1.  Lustre^  which  may  be  metallic,  vitreous,  re- 
sinous, pearly,  silky,  or  adamantine,  while  the  inten- 
eUy  may  be  splendent,  shining,  glistening,  glim- 
mering, or  dulL  2.  Colours,  of  which  eight  are 
accounted  as  fundamental  in  mineralogy,  namely, 
white,  gray,  black,  blue,  green,  yellow,  red,  and 
brown,  which  are  termed  "non-metallic"'  colours; 
others  are  spoken  of  as  "  metallic,"  which  are  cop- 
per-red, bronze-yellow,  brass -yellow,  gold-yellow, 
silver-white,  tin-white,  lead-gray,  steel-gray,  and 
iron-black:  these  are  subdivided  into  shades,  for 
each  of  which  a  natural  standard  has  been  esta- 
blished, which  may  be  found  in  Syme's  "Nomen- 
clature of  Colours,"  or  in  the  more  recent  work  of 
Hay.  3.  Transparency;  minerals  may  be  trans- 
parent, sub-transparent,  translucent,  sub-translucent, 
or  opaque.  4.  Hardness;  this  is  ascertained  by 
comparing  the  resistance  offered  to  the  action  of  a 
file  or  knife  by  the  mineral  in  question,  with  certain 
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No.  1.  TaJ^, 

2.  Gypmm-Rock'SalL 
2-6.  FoliaUdrMica. 
8.  CWcarcoi«-*S'par(anycleav- 
able  variety.) 

4.  Fluor-Spar  (any  cleavable 

variety). 

5.  Apatite  (transparent  variety). 


other  known  mineral  bodies,  selected  as  standards, 
and  arranged  in  a  fixed  scale,  which  is  as  follows : 

6'5.  Scapolite  (crystalline  va* 
riety). 

6.  i^eZ*/;ar  (cleavable  variety). 

7.  Qtiartz  (transparent). 

8.  Topaz  (transparent). 

9.  SappJiire     (cleavable    va- 
riety). 

10.  Diamond, 

6.  State  of  Aggregation.  This  may  render  them 
brittle,  malleable,  sectile,  flexible,  or  elastic. 

6.  Fracture,  may  be  conchoidal,  uneven,  even, 
fibrous,  splintery,  or  hackly. 

7.  Taste,  distinguishes  some  soluble  minerals, 
which  may  be, — 

1.  AHringent,  resembling  Vi- 

triol. 

2.  Sweeti^- A  stringent,  resem- 

bling Alum. 

3.  Saline,    resembling    Com- 

mon-Salt. 

4.  Alkalinef  resembling  Soda. 

8.  Odour,  is  applicable  only  to  a  few  substances, 
the  divisions  are, — 

1.  Alliaceous,  like  Garlic. 

2.  Horse-Radvihy  like  the  De- 

caying root. 

3.  Sulphureous. 

4.  Bituminous, 

The  other  characters,  though  often  of  great  im- 
poi-tance,  can  be  only  properly  examined  at  home, 
and  not  being  applicable  for  travelling  purposes, 
need  not  here  be  more  than  alluded  to. 


5.  Cooling,  resembling  Salt- 

petre. 

6.  Bitt^,  resembling  Epsom 

Salts. 

7.  Sour,  resembling  Sulphu- 

ric Acid. 


5.  Fetid,  like  Sulphuretted- 

Hydrogen. 

6.  Argillaceous,   like    moist- 

ened clay. 
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Regarding  the  classification  of  minerals,  great 
diversity  of  opinion  has  prevailed  at  various  periods. 
Formerly  they  were,  like  most  other  natural  objects, 
arranged  almost  entirely  according  to  their  external 
characteristics  and  crystalline  affinities.  But  of  late 
years,  in  this,  as  in  other  branches  of  natural  sci- 
ence, internal  constitution  and  arrangement  have 
been  allowed  gradually  to  assume  a  more  important 
part,  until  it  has  been  admitted  by  most  modem 
writers,  that  a  truly  natural  system  of  classification 
must  be  entirely  based  on  chemical  composition. 
That  this  is  the  most  correct  view,  according,  at 
least,  to  the  present  amount  of  our  knowledge,  can 
scarcely  be  doubted,  as  by  trusting  to  form  only, 
substances  of  veiy  opposite  qualities  and  structure 
may  be  placed  side  by  side  ;  and  yet  there  certainly 
is  a  considerable  connection  between  external  and 
internal  properties,  but  exceptional  cases  are  very 
numerous,  and  are  very  puzzling  to  the  systematic 
mineralogist.  The  first  general  approach  to  an  ar- 
rangement of  this  nature,  included  salts  under  the 
heads  of  their  acids  instead  of  their  bases,  thus  bring- 
ing together  all  sulphates,  nitrates,  carbonates,  &c., 
and  binary  compounds  were  placed  according  to 
their  electro-negative  element,  making  groups  of 
sulphurets,  phosphurets,  &c.  To  a  strictly  chemi- 
cal system  there  are,  at  present,  several  obstacles, 
some  arising  from  the  phenomena  of  isomorphism, 
others  from  the  difficulty  of  selecting  the  essential 
element  in  compound  minerals,  or  those  containing 
several  bases,  but  more  especially  from  the  complex 
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nature  of  siliceous  minerals,  in  which  the  acid 
appears  to  have  more  influence  than  the  base  in  de- 
termining their  general  physical  properties,  so  that 
in  most  books,  even  in  the  recent  works  of  Dana 
and  Ansted,  they  are  grouped  together  as  a  distinct 
set.  So  long,  however,  as  such  classes  are  admitted, 
the  system  into  which  they  enter,  though  possibly 
convenient  for  study  or  reference,  must  remain  thus 
far  artificial  In  the  following  pages  an  attempt 
has  been  made  to  follow  a  classification  strictly  che- 
mical, principally  according  to  a  scheme  suggested 
in  the  last  part  of  Professor  Dana's  work,  in  which 
minerals  are  proposed  to  be  arranged  according  to 
the  elementary  bodies  principally  entering  into  their 
composition,  salts  being  placed  with  their  metallic 
bases.  It  is  perfectly  impossible  within  such  a  nar- 
row compass  to  do  more  than  indicate  the  heads  of 
such  a  plan,  the  details  requiring  much  working  out, 
and  possibly  considerable  modification.  In  each 
family  a  few  of  the  chief  genera  are  mentioned,  as 
illustrations ;  those  of  more  importance  have  their 
more  striking  properties  alluded  to ;  and,  as  che- 
mistry must  for  the  future  be  an  indispensable  in- 
gredient in  mineralogical  analysis,  the  more  simple 
and  applicable  general  reactions  of  the  compounds 
of  each  metal,  or  their  action  under  the  blow-pipe 
are  noted ;  the  symbols,  also,  of  each  element,  as  now 
usually  understood  and  employed,  are  appended  for 
reference,  and  to  enable  the  reader  more  easily  to 
understand  the  formulse  employed  in  most  recent 
treatises  on  this  subject 
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In  the  following  arrangement  the  letter  H  signi- 
fies hardness,  and  the  specific  gravity  is  denoted  by 
sp.gr. 

I.  ORDER— Hydrooenexides. 

Hydrogen,  either  pure  or  combined  with  other 
substances ;  liquid  or  gaseoua 
1.  Family.  —  Hydrogenides.  Characters  as  in 
Order.  Occur  as  1,  Pure  Hydrogen  ;  gaseous, 
colourless,  inflammable,  sp.  gr.  0*0694 ;  escapes 
in  volcanic  districts,  firom  coal  beds  and  stag- 
nant pools;  2,  as  Sulphuretted  Hydrogen, 
or  **HydroH3ulphuric  acid  -"  gaseous,  sp.  gr. 
ri77,  smelling  like  rotten  eggs,  contained  in 
mineral  springs  or  issuing  in  volcanic  vicini- 
ties; 3,  as  Water:  liquid,  sp.  gr.  1.,  limpid, 
colourless,  inodorous,  tasteless  when  pure,  or 
combined  with  various  substances,  as  salts  of 
sodium  and  magnesium  in  the  sea,  or  with 
other  compounds  in  mineral  springs,  which 
are  variously  denominated  according  to  the 
temperature  and  the  prevalent  ingredient  as 
cold  or  thermal, — acididous,  alkaline,  saline, 
sulphureous,  siliceous,  calcareous,  or  chaly- 
beate ;  4,  as  Hydrochloric  or  Muriatic  add, 
gaseous,  sp.  gr.  1*284,  colourless,  pungent, 
taste  add ;  escaping  from  volcanic  crevices ; 
6,  as  Phosphu/retted '  Hyd/rogen,  gaseous, 
8p.gr.  1*761,  odour  alliaceous,  taste  bitter, 
often  inflaming  on  coming  in  contact  with 
atmospheric  air,  given  off  in  churchyards 
and  marshes,  and  popularly  known  as  "  Jack 
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wi'  the  Lantern/'  or  "  Will  wi*  the  Wisp ; " 
6,  as  Light  Garburetted-Hydrogen,  gaseous, 
sp.  gr.  0*5555,  colourless,  inflammable,  odour 
empyreumetic,  escaping  from  bituminous 
deposits,  and  known  in  coal-mines  as  "  Fire- 
damp;" and  7,  as  Olefiant-Oas,  gaseous, 
colourless,  inflammable,  giving  off  much 
smoke,  often  accompanying  the  last-named 
in  coal-mines,  and  entering  into  the  compo- 
sition of  "  Fire-damp."    Syrrib,  H. 

11.  ORDER.— Cheysexides. 

Metals  of  the  gold  series,  either  native  or  alloyed ; 
solid. 
1.  Family. — Chrysides.  Minerals  consisting  of,  or 
containing  principally,  gold.  Occur  1,  wvtive; 
H.  2*5-3,  sp.  gr.  19*3,  in  quartz  in  metamor- 
phic  palaeozoic  rocks,  or  in  resulting  tertiary 
alluvial  or  diluvial  drifts,  especially  in  Hun- 
gary, the  Ural  mountains,  in  Africa  at  Kor- 
dofan,  Senegal,  and  Zanzibar,  in  some  Asiatic 
islands,  and  in  Japan  and  China,  in  Australia^ 
in  Brazil,  Chili,  Peru,  Mexico,  the  United 
States,  and  in  Califomia  ;  2,  combined  with 
Tellurium  as  "Graphic  Gold ;"  H.  1-6-2,  sp. 
gr.  5*73,  in  Transylvania;  3,  in  the  same 
locality  with  silver ,  antimony  and  teUuri/um 
as  "  Aurotellurite,"  soft,  sp.  gr.  8 ;  3,  as  Oold- 
Amxjdgamy  united  with  mercury  and  silver, 
in  Columbia  ;  4,  as  JElectrum  combined  with 
silver,  in  Siberia  and  Hungary. 
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A  rock  supposed  to  contain  gold  is  tested 
by  a  portion  being  powdered  and  washed  in 
a  shallow  iron  pan,  upon  which  most  of  the 
gold  will  subside,  this  process  is  repeated 
until  the  principal  impurities  are  canied  off, 
when  mercury  is  added,  which  forms  an 
amalgam  with  the  gold ;  this  is  strained,  to 
carry  off  any  excess  of  quicksilver,  and  the 
remainder  is  expelled  by  the  application  of 
heat,  leaving  the  pure  gold.  Gold  is  soluble 
only  in  Nitro-hydrochloric  acid  {aqua  regia)^ 
from  which  it  may  be  precipitated  pure  by 
sulphurous  acid  gas,  and  by  a  solution  of 
sulphate  of  iron  (green  vitriol)  ;  as  a  Sul- 
phuret  by  sulphuretted-hydrogen  gas  ;  or  as 
Purple  of  CaaaiuSy  by  solution  of  protochlo- 
ride  of  tin.    Symb.  Au. 

2.  Family. — Platinidea.     Minerals  consisting  of, 

or  containing  principally.  Platinum.  Almost 
always  combined  with  other  precious  metals; 
often  in  gold  alluvial  or  diluvial  washings ; 
H.  4-4-5;  sp.  gr.  173,  or  21  5  when  pure; 
resembling  silver,  but  less  lustrous ;  soluble 
in  nitro-hydrochloric  acid,  from  which  a  so- 
lution of  chloride  of  ammonium  (sal-ammo- 
niac) throws  down  a  yellow,  insoluble  com- 
pound.   Syvib,  Pt. 

3.  Family. — Palladiidea.    Minerals  containing  Pal- 

ladium. This  metal  occurs  in  Brazilian  pla- 
tinum-ore, as  small  flattened  grains,  also  in 
auriferous  sand;  H.  4'5-5 ;  sp.  gr.  11-8 
Symh.  PA 
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4.  Family. — Rhodiidea.  Minerals  containing  Rho- 

dium. Occurs  in  platinum-ore;  extremely 
insoluble,  brittle ;  sp.  gr.  11.     Sywh.  R 

5.  Family.  —  Rviheniides,      Minerals  containing 

Ruthenium.  Occasionally  present  in  pla- 
tinum-ore, also  in  "  Iridosmine ;"  when  pure, 
brittle ;  sp.  gr.  86.     Symb,  Ru. 

III.  ORDER— Argyrexides. 

Metals  of  the  silver  series,  either  native,  alloyed, 
or  in  combination  with  other  substances;  solid  or 
liquid. 

1.  Family.  —  Argyrides.      Minerals  consisting  o^ 

or  containing  chiefly,  silver.  Occurs  1,  native^ 
either  massive,  or  in  cubical  or  octohedral 
crystals,  H.  2*5-3,  sp.  gr.  when  pure,  10*51 ; 
2,  in  combination  with  sulphur,  as  "  Silver 
Glance/'  H.  2-2*5,  with  arUimony  as  "  Anti- 
monial-Silver,''  H.  3*5-4,  or  with  both  as 
"Miargyrite''  and  "  Pyrargyrite,'' H.  2-2*5, 
with  bismuth  as  *' Bismuth-Silver,"  and  in 
various  other  states.  Found  mostly  in  cal- 
careous-spar or  quartz  veins,  in  gneiss  and 
early  slate  rocks.  Silver  is  soluble  in  nitric 
acid,  from  which  hydrochloric  add,  or  a  so- 
luble chloride,  as  common  salt,  throws  down 
a  white  insoluble  chloride  of  silver.     Symb. 

Ag. 

2.  Family. — Hydrargyrides,     Minerals  consisting 

of,  or  containing  chiefly,  mercury.  Occurs  1, 
Tiative,  liquid,  sp.  gr.  13545,  in  Camiola  and 
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at  Almaden  in  Spain ;  2,  united  with  silver 
as  "Native  Amalgam/'  brittle,  H.  3-8*5,  sp. 
gr.  14 ;  8,  combined  with  sulphur,  as  "  Cinna- 
bar," its  most  important  ore,  H.  2~2-5,  sp.  gr. 
8,  in  small  red,  six-sided  prisms,  massive, 
granular  and  steel-gray,  or  in  fine  red  powder 
("  Native  Vermilion''),  mostly  in  slate  rocks 
and  also  in  coal  formations  in  China  and 
Japan,  in  Idria,  and  in  Spain,  in  Brazil,  Peru, 
Mexico,  and  California.  Symh.  Hg. 
3.  Family. — Kupridea,  Minerals  consisting  of,  or 
containing  principally,  copper.  Occurs  1,  TiOr- 
tive,  in  amorphous  masses,  or  octohedral  crys- 
tals, H.  2-5-3,  sp.  gr.  8-667,  in  most  copper 
mines;  dissolves  in  nitric  add,  giving  off 
orange  fumes  of  nitrous  acid  gas,  the  solution 
strikes  a  deep  blue  with  ammonia;  2,  as 
Sulphurety  trimetric,  dark-gray,  H.  2-5-3, 
sp.  gr.  5*7,  or  "Copper-glance" — ^hexagonal, 
dark-blue,  sp.  gr.  3-8,  or  "  Indigo  Copper" — 
dimetric,  brass-yellow,  sp.  gr.  4-2,  or  "  Copper- 
pjnites,"  known  from  iron-pyrites  by  being 
able  to  be  cut  by  a  knife ;  3,  as  OaAdCy  mono- 
metric,  red,  brittle,  H.  3*5-4,  sp.  gr.  5*99,  or 
"  Red-Copper ;"  4,  as  Silicate,  rhombohedral, 
emerald-green,  transparent,  H.  5,  sp.  gr.  3'278 
or  "  Dioptase  ;"  5,  as  Carbonate,  H.  3-5-4,  in 
oblique  prisms,  azure,  transparent,  brittle, 
sp.  gr.  3-7,  or  "  Blue-Malachite,"  massive,  bright 
green,  sub-translucent  or  opaque,  sp.  gr.  3-9,  or 
"  Green-Malachite ;"  6,  as  Sulphate,  triclinic, 
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blue,  sub-transparent,  sp.  gr.  2-21,  or  "  Blue- 
Vitriol,''  and  many  other  less  important  forms. 
Found  in  Siberia,  at  Fahlun  in  Sweden,  in 
Cornwall,  in  Australia,  and  in  various  parts 
of  America.    Symb,  Cu. 

4.  Family.  —  Ammoniiclea.  Minerals  containing 
compounds  of  Ammonium.  Occur  1 ,  as  Oxide 
or  "Ammonia,''  in  small  quantities  in  the 
atmosphere,  smell  pungent ;  sp.  gr.  -  0*589  ; 
2,  as  Chloride  or  "Sal-ammoniac,"  as  an 
efflorescence;  H.  =  1-5-2,  sp.  gr.  =  1'52; 
whitish  ;  3,  as  Sulphate  of  Ammonia  or 
" Mascagnine,"  about  volcanoes;  4,  also  as 
Phosphate,  Bicarhonate,  and  combined  with 
with  Phosphate  of  Soda  or  "  Salt  of  Phos- 
phorus;" compounds  of  Ammonium  vola^ 
tize  with  heat,  when  triturated  with  mois- 
tened Hydrate  of  Calcia  (lime)  ammonia  is 
given  oflF.    Symh,  Am. 

6.  Family. — Natrides.  Minerals  containing  com- 
pounds of  Sodium.  Occur  1,  as  Sulphate,  or 
"Glauber-Salt,"  in  right  prisms,  H.  l'5-2, 
sp.  gr.  1-481,  white,  efflorescent,  in  thermal 
springs,  &C. ;  2,  with  Sulphate  of  LiTne,  as 
"Glauberite,"  in  oblique  prisms,  H.  2-5--3, 
sp.  gr.  2-8,  gray,  brittle,  with  rock-salt ;  3,  as 
Nitrate,  or  "Soda  Kitre,"  rhombohedral, 
H.  l'5-2,  sp.  gr.  2*1,  white,  efflorescent,  in 
ChiU ;  4,  as  Chloride,  or  "  Common  Salt," 
cubical,  H.  2*5,  sp.  gr.  2*25,  white,  somewhat 
brittle  and  deliquescent,  in  the  ocean,  in  some 
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inland  seas,  in  brine  springs,  or  in  beds,  prin- 
cipally in  New  Eed-Sandstone ;  5,  as  BiboraiCy 
or  "Borax,"  in  oblique  prisms,  H.  2-2'5,  sp.  gr. 
1'71,  grayish-blue,  rather  brittle,  in  Thibet, 
Peru,  and  Ceylon;  6,  as  Carbonate^  or  "Na- 
tron,'' the  Nitre  of  Scripture,  in  rhombic  octo- 
hedrons,  H,  1-1-5,  sp.  gr.  1-423,  effervesces 
with  acids,  in  Egypt ;  and  7,  as  Seaquicar- 
bonate,  or  "  Trona,"  in  rhomboid  prisms,  EL 
2-5 — 3,  sp.  gr.  21 1,  gray,  translucent,  in  Mara- 
caibo  and  at  Fezzan.  Salts  of  Soda  tinge 
flame  of  a  deep  yellow  colour.    Symh.  Na. 

6.  Family. — Kaliides,      Minerals  containing  com- 

pounds of  Potassium.  Occur  as  Sulphate,  or 
"  Aphthitalite,"  trimetric,  H.  2-3,  sp.  gr.  1*73, 
whitish,  translucent,  on  Vesuvian  lava;  2,  as 
Nitrate,  or  "  Nitre,"  in  rhombic  prisms,  H.  2, 
sp.  gr.  1*93,  white,  sub-transparent,  brittle, 
deflagrescent,  in  crusts  on  the  eai'th  in  various 
places;  3,  as  Ghlcyi'ide  or  "  Sylvine,"  cubical, 
H.  2,  sp.  gr.  2,  white,  vitreous,  on  Vesuvius. 
Salts  of  potassa  colour  flame  violet.    Sywh.  K 

7.  Family. — Litldidea,    Minerals  containing  com- 

pounds of  Lithium.  Occur  sparingly  as 
Oxide  in  some  Siliceous  minerals,  as  "  Lepi- 
doUte,"  "Petalite,"  "Spodumene,"  and  "Li- 
thion-mica."  Lithia  and  its  salts  give  a  red 
tinge  to  flame.    Symb.  Li. 

lY.    ORDER— MOLIBDEXIDES. 

Minerals  containing  metals  of  the  lead  series,  in 
various  states  of  combination ;  solid 
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1.  Familt. — Molibdidea.    Minerals  containiiig  lead, 

either  native  or  in  combination.  Occurs  1, 
native^  monometric,  H.  1"6,  sp.  gr.  11-381  ; 
very  rarely ;  2,  as  Svl/phuret  or  "  Galena^"' 
monometric,  H.  2*5,  sp.  gr.  7'5,  colour  and 
streak  lead-gray,  easily  fused,  frangible,  in 
beds  and  veins  in  crystalline  and  uncrystaUine 
rocks ;  3,  as  Oxide  or  "  Minium,'"  pulverulent, 
in  minute  rhombic  prisms;  sp.  gr.  4'6,  in 
veins  of  galena  and  calamine ;  4,  as  Cwr- 
bonate  or  "Cerusite,"  in  right  rhombic 
prisms,  H.  3-3'5,  sp.  gr.  6*4,  lustre  adaman- 
tine, colour  white  or  gray,  very  brittle,  in 
many  lead  mines ;  5,  as  Phosphate  or  "Pyro- 
morphite,"  in  hexagonal  prisms,  H.  3*5-4, 
sp.  gr.  7 ;  colour  green,  yellow,  or  brown ; 
lustre  resinous,  brittle,  in  veins  with  other  lead 
ores  ;  6,  also  less  frequently  combined  with 
selenium,  telluriuTn,  cmtiTnony,  arsenicy  va- 
Tiadicj  chromic,  molyhdic,  and  tungstic  adds. 
Metallic  lead  fuses  at  612°F.,  its  soluble  salts 
give  a  black  pi*ecipitate  with  hydrosulphuric 
acid.    Symb.  Pb. 

2.  Family. — Baryides,     Minerals  containing  com- 

pounds of  Barium.  Occur  1,  as  Sulphate  of 
Baryta  OT  ^'Heavynspar,"  tabular,  H.  2-6-3-6, 
sp.  gr.  4'7,  white  or  grayish-blue,  in  metallic 
beds,  or  in  distinct  veins  in  secondary  lime- 
stone; 2,  as  Carbonate  or  "Witherite," 
trimetric,  in  large  masses,  H.3*5,  sp.  gr.  4*30, 
white,  brittle,  with  lead  ore,  in  coal  formations. 
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Salts  of  baryta  tinge  flame  yellow,  sulphuric 
add  throws  down  a  heavy  white  precipitate 
with  those  which  are  solubia     Symh.  Ba. 

3.  Family. — Strontiides.    Minerals  containing  com- 

pounds of  Strontium.  Occur,  1,  as  Sulphate 
of  Strontia  or  "  Celestine,"  in  right  rhombic 
piisms,  H.  3-3*6,  sp.  gr.  8'9,  bluish-white, 
very  brittle  ;  2,  as  Carbonate  or  "  Strontiar 
nite,"  trimetric,  often  fibrous  or  granular, 
H.  3"6-4,  sp.  gr.  3'6,  greenish,  brittle;  3, 
combined  with  Baryta,  as  "Barystrontianite," 
in  Orkney.  Salts  of  strontia  colour  flame 
deep  red,  those  which  are  soluble  act  with 
sulphuric  acid  like  those  of  Baryta.    SyTnb.  Sr. 

4.  Family. — Calciidea.     Minerals  containing  com- 

pounds of  Caldum.  Occur  1,  as  Sulphate  of 
Calcia  (lime)  or  "Gypsum,''  in  right  rhombic 
prisms,  sp.  gr.  2*3,  H.  =  1-5  —  2;  when  tran- 
sparent it  is  SeLenite,  when  massive  Alabaster y 
when  fibrous  Sa/tivrspar,  and  when  an- 
hydrous, H.  =  3  —  3'5,  it  is  Anhydrite  ;  2,  as 
Carbonate^  rhombohedraJ,  sp.  gr.  2*6,  H.= 
2*5  — 3*5,  when  in  transparent  crystals  it 
is  Calca/reoua-epwr  or  Iceland^par;  when 
massive.  Limestone;  when  compact  and  finely 
crystallized,  Jfortie;  when  bituminous,  StivJc- 
stone;  when  earthy,  Chalk;  when  projecting 
fi'om  the  roo^  or  on  the  fioor  of  caverns,  &a, 
Stalactites  or  Stalagmites;  when  encrusting 
CaloareouS'tufa,  and  when  in  rhombic-prisms, 
H.  =  3  6 —4,  it  is  Arragonite;  3,  as  Phosphate 

dd2 
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or  "Apatite/'  hexagonal,  sp.  gr.  3*1,  IL  =  5, 
greenish  or  bluish,  brittle,  in  crystalline 
rocks;  4,  as  Fluoride  of  Calcium  or  "  Fluor- 
spar,'' octahedral,  8p.gr.  3-1,  H.  =  4,  bright 
coloured,  brittle,  in  veins  intersecting  gneiss, 
mica  and  clay  slate, •and  some  secondary 
rocks ;  5,  as  Silicate  combined  with  magneaiOy 
in  oblique  rhombic  prisms,  sp.  gr.  3-1,  H.= 
5-6;  when  dark  coloured,  it  is  Hornblende; 
with  felspar,  it  is  Oreenstone;  with  "albite," 
Diorite;  when  fibrous,  Aaheatus  or  Amiamr- 
thus;  with  veryfine  fibres,  Mou^itainMather; 
when  spongy  and  elastic,  MountaiTKork. 
Salts  of  calcia  tinge  flame  brownish-red; 
when  soluble  they  throw  down  a  white  pre- 
cipitate with  oxalate  of  ammonia.  Sywh.  Ca. 
5.  Family.  —  Magneaiidea.  Minerals  containing 
compounds  of  Magnesium.  Occur  1,  rarely  as 
Oodde  or  "Peridase,"  cubical  and  octohedral, 
sp.  gr.  3-67,  H  =  6,  grayish;  2,  as  Sulphate 
or  "  Epsomite,''  in  four-sided  prisms,  sp.  gr. 
175,  H.  =  2-2,  soluble,  white,  taste  bitter,  in 
mineral  springs,  as  an  efflorescence  on  rocks, 
&a ;  3,  as  Carbonate  or  "  Magnesite,"  rhom- 
bohedral,  sp.  gr.  2-9,  H.  =  3-4,  grayish,  in 
magnesian  rocks ;  4,  with  Carbonate  of  Ccd- 
dasis  "Dolomite,"  or  "Magnesian-limestone," 
rhombohedral,  sp.gr.  2*9,  H.  =  3*5  -4,  generally 
whitish,  brittle,  often  forming  beds;  5,  as 
Borate  or  "  Boracite,"  hemihedral,  sp.  gr.  2*9, 
H.  =  7,   whitish,    pyro-electric,  in    beds    of 
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gypsum  or  salt;  6,  as  Silicatey  1,  "Talc," 
"Steatite"  or  " Soapstone,"  generally  in 
foliated  masses,  sp.gr.  2-7,  H.  =  1  -1*5,  greenish, 
sectile,  greasy,  when  the  texture  is  somewhat 
granular,  it  is  "  French-chalk ; "  2,  "  Meers- 
chaum," compact,  H.  =  2-2-6,  grayish-white, 
dry  and  harsh,  in  alluvial  deposits ;  3,  "  Ser- 
pentine," trimetric,  sp.  gr.  2-2-2-5,  'S.^S-ii, 
greenish,  sectile,  often  forming  mountain 
masses ;  4,  combined with/ron as  "  Chrysolite," 
trimetric,  usually  in  small  transparent  grains, 
sp.  gr.  8-3-3-5,  H.  =  6*6-7,  greenish  yellow,  in 
basaltic  rocka  Magnesian  compounds  if 
moistened  with  solution  of  nitrate  of  cobalt, 
and  heated  before  the  blow-pipe,  aJBTord  a 
dear  rose-red  colour.  Symb.  Mg. 
6.  Family. — Zincides.  Minerals  containing  com- 
pounds of  Zina  Occur  1,  as  Svlphuret  or 
"  Zinc-blende,"  in  rhomboidal-dodecahedrons, 
sp.  gr.  4,  H.  =  3'6-4,  yellowish  or  brownish, 
brittle,  often  with  Galena;  2,  as  Oxide  or 
"Bed  Zinc  Ore,"  hexagonal,  in  lamellar  masses 
or  grains,  sp.  gr.  5 -4,  H.  =  4-4*5,  red,  brittle, 
in  iron  ore;  3,  Silicate  or  "Electric-Calamine," 
trimetric,  crystalline,  fibrous  or  stalactitic, 
sp.  gr.  3*4,  H.=4-5-5,  whitish,  brittle,  pyxo- 
electric,  with  zinc  ores ;  4,  as  Carbonate  or 
"Calamine,"  rhombohedral,  sp.  gr.  4-4'4, 
H.  =  6,  grayish,  brittle,  efiervescent,  in  cal- 
careous rocks;  5,  as  Sulphate  or  "White- 
Vitriol,"  trimetric  in  four-sided  prisms,  sp.  gr. 
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2,  H.  =  2-2'5,  white,  brittle,  soluble,  formed 
by  the  decomposition  of  Zinc  blende.  Zinc 
compounds  form  a  clear  glass  with  borax ; 
with  soda  or  charcoal,  they  give  a  bluish 
flame;  with  cobalt  solution,  a  green  colour. 
8ymb,  Zn. 

7.  Family. — Cadmiides.    Minerals  containing  com- 

pounds of  Cadmium,  1,  as  Sulphuret  or 
"  Greenockite,'"  hexagonal,  sp.  gr.  4-8,  H  =3-3"5, 
yellowish,  nearly  transparent,  rare,  in  por- 
phyritic  trap ;  2,  as  OoddSj  with  many  ores  of 
zinc.  Compounds  of  Cadmium,  when  heated 
on  charcoal,  deposit  a  reddish-brown  powder. 
Sym6.  CA 

8.  Family. — Nickelides,    Minerals  containing  com- 

pounds of  Nickel.  Occur  1,  as  Sulphuret  or 
"Millerite,"  rhombohedral,  sp.  gr.  6-4,  H. 
.  =  3-3*5,  braas-yellow,  brittle ;  2,  as  Arseni- 
uret  or  "Arsenical-Nickel,''  hexagonal,  me- 
tallic, sp.  gr.  7-4,  H.  =  5-6-5,  reddish,  brittle, 
with  various  metallic  ores;  8,  bs  Araeniate 
or  "  Nickel-Ochre,"  pulverulent,  soft,  apple- 
green,  with  Copper-Nickel ;  4,  with  Sulphur 
and  AraeniCy  as  "Nickel-glance,"  hemihe- 
draJ,  compact  or  lamellar,  sp.  gr.  6,  H.  =  5-5, 
whitish,  with  galena,  quartz,  &;c. ;  5,  with 
Sulphur  and  Bi&muth,  or  "  Bismuth-Nickel," 
in  octohedrons  and  cubes,  sp.  gr.  6,  H.  =  4-5, 
grayish,  brittle,  with  quartz  and  copper  py- 
rites. Oxide  of  Nickel  forms  a  clear,  yel- 
lowish glass  with  borax,  becoming  blue  on 
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the  addition  of  nitre ;  solutions  of  its  salts 
are  green.    Syrnb,  Ni 

9.  Family. — CobaUidea.    Minerals  containing  com- 

pounds of  Cobalt.  Occur  1,  as  SvZphuret,  or 
"  Syepoorite/'  massive,  sp.  gr.  5-4,  yellowish 
steel-gray,  with  magnetic  pyrites  at  Syepoor; 
2,  with  Sulphur  and  Arsenic,  or  "  Cobalti- 
glance,''  hemihedral,  sp.  gr.  6-29,  H.  =  5-5, 
metallic,  reddish,  brittle,  often  with  copper 
pjrrites ;  3,  as  Arseniatey  or  "  Cobaltrbloom," 
in  oblique  prisms,  or  botryoidal  and  fibrous, 
sp.  gr.  2'9,  H.  =  2-2-5,  reddish,  sectile,  with 
other  cobalt  ores.  Oxide  of  cobalt  forms 
with  borax  a  deep  blue  glass ;  solutions  of 
the  salts  are  bright  red,  when  anhydrous  they 
are  blua    Symi.  Co. 

10.  Family.  —  Mangcmidea.    Minerals  containing 

compounds  of  Manganese.  Occur,  1,  rarely 
as  SvZphuret  or  Arseniuret  2,  as  Oxide,  1, 
Anhydrous  peroxide  or  "Pyrolusite,"  trime- 
^c,  sp.  g.  4-8,  H.  =  2-2-5,  blackish,  metallic ; 
2,  Seaquioxide  or  "  Hausmannite,""  dimetric, 
sp.  gr.  4*7,  H.  =  5-5-5,  sub-metaUic,  brownish- 
black  ;  3,  Hydrated  Seaquioxide  or  "  Man- 
ganite,"  trimetric,  sp.  gr.  4*3,  H.  =  4,  iron- 
black,  sub-metallic ;  3,  combined  with  Baryta 
or  "  Psilomelane,''  massive  and  botryoidal, 
sp.  gr.  4-4,  H.  =  5-6,  sub-metallic,  brownish- 
black;  4,  with  iron,  cobalt,  or  copper,  as 
"Wad,''  "Earthy  Cobalt,''  or  "Cupreous- 
Manganese,"    amorphous,     sp.    gr.    3-37, 
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H.  =  0-5-3'5,  dull  black;  6,  also  as  Silicate^ 
Carhcmate,  or  Phosphate.  Manganese  com- 
pounds form  with  borax  in  the  outer  flame  of 
the  blow-pipe  a  clear  violet-red  glass,  which 
becomes  colourless  on  being  exposed  to  the 
inner  flame ;  with  soda  or  platinum,  the  oxide 
gives  a  green  colour.  Syrrib.  Mn. 
11.  Family. — Sideridea,  Minerals  containing  iron 
or  its  compounds.  Occur,  1,  native,  mono- 
metric,  sp.  gr.  7'3-7'8,  H.  =  4-5,  ductile,  mag- 
netic, rarely  in  veins,  more  frequently  in 
masses  of  meteoric  origin  on  the  sur&ce ;  2, 
as  SiUphurety  1,  Cubic-pyritea,  monometric, 
cubical,  sp.  gr.  4-8--5,  H.  =  6-6*5,  bronze-yel- 
low, brittle,  strikes  fire  with  steel,  in  rocks  of 
all  ages ;  2,  White  ironrpyritea,  trimetric,  in 
tabular  crystals,  sp.  gr.  4*6 -4*8,  H.  =  6-6*5, 
pale-yellow,  brittle,  in  coal  formations;  3, 
Magnetic-pyrites,  hexagonal,  sp.  gr.  4*4- 4*7, 
H.  =  3*5 -4*5,  reddish-bronze,  brittle,  magnetic, 
in  fissures  of  crystalline  rocks ;  3,  as  Arae- 
niuret  or  "Arsenical-pyrites,"  in  rhombic 
prisms,  sp.  gr.  6*1,  H.  =  5'5-6,  metallic,  white, 
brittle,  in  crystalline  rocks ;  4,  as  Oxide,  1, 
Peroxide,  "Specular-Iron"  or  "Red-Hfiema- 
tite,"  rhombohedral,  sp.  gr.  4-5-5*3,  H.  =  6'5- 
6*5,  metallic  or  earthy,  steel-gray  or  red,  in 
crystalline  or  secondary  rocks ;  2,  Hydroua- 
peroxide  or  "  Brown-Hsematite,''  stalactitic 
and  botryoidal;Or  mammillary,  or  massive  and 
earthy,  sp.  gr.  3*6-4,  H.  =  5-5*5,  sub-metallic 
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or  eaxthy,  brown,  in  crystalline  and  second- 
ary rocks ;  3,  "  Magnetic  Iron  Ore,"  octahe- 
dral or  dodecahedral,  sp.  gr.  4'9-5*2,  H.  =  5'5- 
6*5,  metallic  or  sub-metallic,  iron-black,  mag- 
netic j  5,  as  Ghromate,  in  octohedrons,  sp.  gr. 
4j-3,  H.  =  5*5,  sub-metallic,  brown,  sometimes 
magnetic,  in  serpentine ;  6,  with  Silica,  Mag- 
Tiesia  and  Ahimina,  as  "  Green- Earth  /'  7,  as 
Carbonate  or  "  Spathic-Iron,"  rhombohedral, 
sp.  gr.  3*7,  H.  =  3-5-4-6,  grayish,  brittle,  in 
gneiss,  mica  and  clay-slate,  and  in  coal  strata ; 
8,  as  Sulphate  or  "  Green  Vitriol,"  in  oblique 
rhombic  prisms,  sp.  gr.  I -8,  H.  =  2,  green,  so- 
luble, taste  inky, from  decomposition  of  "Iron- 
pyrites  ;"  9,  as  Phosphate  or  "  Vivianite,"  in 
oblique  prisms,  sp.  gr.  2-6,  H.  =  1-5-2,  blue  or 
green,  sectila  Salts  of  protoxide  of  iron  give 
a  bluish-white  precipitate  with  solution  of 
ferrocyanide  of  potassium  (prussiate  of  po- 
tassa),  and  a  deep  blue  with  the  ferricyanide 
(red  prussiate  of  potaasa) ;  salts  of  the  per- 
oxide give  a  deep  blue  precipitate  with  the 
ferrocyanide ;  with  borax  iron  salts  form  a 
dark  red  glass  in  the  oxidizing  flame,  becom- 
ing yellow  in  the  reducing  flame.  Symb.  Fe. 
10.  Family.  —  Chromiides.  Minerals  containing 
compounds  of  chromium.  Occur  ],  as  Sul- 
phuret  or  "  Shepardite,"  in  meteoric  stones, 
prismatic,  H.  =  4,  brownish-black ;  2,  as  Hy- 
drous-Silicate or  "  Wolckonskoite,"  amor- 
phous,  greenish,   resinous,   fragile;   3,  with 

DD  5 
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eilica  and  aUirrmha  as  "Chrome  ochre/' 
clayey,  greenish.  Oxide  of  chromium  colours 
the  emerald,  and  a  variety  of  chrysoberL 
Chromic  solutions  are  green  or  violet,  with 
borax  a  green  glass  is  formed,  becoming  of  a 
deeper  shade  when  cooL  Syrnh.  Cr. 
11.  FajiIILY. -^  Stypteriides.  Minerals  containing 
compounds  of  Aluminium.  Occur  1,  as 
Oadde,  "Sapphire,"  "Corundum,''  or  "Eme- 
ry," rhombohedral,  sometimes  massive,  sp. 
gr.  4,  H.  —  9,  colour  various,  in  crystalline 
rocks,  river  beds,  &c  ;  2,  as  Hydrous-oscide 
or  "  Diaspore,"  trimetric,  sp.  gr.  3'4,  H.  =  6 
-6'5 ;  grayish,  very  brittle  ;  8,  as  Sulphate, 
in  combination  with  sulphates  of  other  metals, 
usually  of  potassa,  soda^  or  magnesia,  "Na- 
tive alum,"  octahedral,  soluble,  astringent ; 
4,  as  Phosphate,  with  silica^  caJcia,  copper,  &c., 
or  "Turquois,''  reniform,  stalactitic  or  en- 
crusting, sp.  gr.  2-6-2-8,  H.  ^  6,  bluish-green, 
in  Persia ;  6,  as  Hydrovs-^Uicate  in  nume- 
rous forms,  as  "CoUyrite,"  "  Halloysite," 
"  AUophane,"  "  Knite,"  or  combined  with  an 
alkali,  as  the  "  Zeolites,"  which  swell  before 
the  blowpipe;  6,  as  Anhydrous -silicates, 
also  various,  as  "Kyanite,"  "  Andulusite ;" 
with  an  alkali,  forming  the  Felspars  which  oc- 
cur in  granite,  gneiss,  micarslate,  porphyry, 
pumice,  basalt,  obsidian,  &c. ;  with  silicates  of 
calcia,oxides  ofironajidmam.ga7iese,  dodeca- 
hedral,  or  "Garnet,"  sp.gr.  3'6-4-3,  H.=6-o-7-o, 


MANUAL  OF  NATURAL  HISTORY.  611 

colour  various,  in  rhombic  or  hexagonal  scales 
or  plates,  or  "  Mica ;"  7,  with  silica,  boracic 
add,  and  various  bases  or  "Tourmaline," 
rhombohedral,  sp.  gr.  3 — 3*3,  H.=:7 — 7*5, 
generally  dark-coloured,  p3rro-electric,  in  pri- 
mary rocks ;  8,  as  FluosiUeate  or  "  Topaz  " 
in  right  rhombic  prisms,  sp.  gr.  3'4 — 3*6, 
H.  =  8,  yellow  or  blue,  in  cavities  and  veins 
of  granite  rocks ;  9,  with  «^Z^ca,  sudphuric 
add,  soda,  calda  and  oxide  of  iron,  or 
"  Lapis  lazuli,"  or  when  powdered,  "  Ultra- 
marine," in  dodecahedrons,  sp.  gr.  2-3 — 24, 
H.  =  5'5,  in  granite  or  crystalline  limestone ; 
10,  with  rruignesia  or  "Spinel,''  octahedral, 
sp.  gr.  3*5 — 4c9,  H.  =  8,  colour  shades  of  red, 
among  granitic  and  micaceous  debria  Alu- 
mina forms  the  chief  part  of  all  cla}^,  and  is 
the  basis  of  the  manufitcture  of  porcelain. 
Compounds  of  alumina,  if  heated  to  redness 
before  the  blowpipe,  then  moistened  with 
solution  of  protonitrate  of  cobalt,  and  again 
strongly  heated,  yield  a  sky-blue  unfiised 
mass,  the  colour  becoming  tnore  distinct  on 
cooling,  and  appearing  violet  by  candle-light 
Sywb,  AL 
12.  Family. — Ohidmdes,  Minerals  containing  com- 
pounds of  Glucinum.  Occur  1,  as  Silicate, 
coloured  with  oxide  of  chromiwm  or  "  Eme- 
rald," or  with  OQcide  of  iron  or  "  Beryl,"  in 
hexagonal  prisms,  sp.  gr.  2  7,  H.  =  7'5 — 8, 
green  or  blue,  brittle,  in  dolomite,  granite 
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and  gneiss  rocks ;  2,  wUh  alumina  or  "  Chry- 
soberyl,"  in  right  rectangular  prisms,  sp.  gr. 
5^-5 — 3*8,  H.  =  8*5,  yellowish-green,  in  alluvial 
fluviatile  deposits  in  Brazil  and  Ceylon.  Glu- 
cina  is  precipitated  from  its  salts  by  pure 
potassa  or  soda  ;  it  is  soluble  in  a  cold  solu- 
tion of  sesqui-Ksarbonate  of  ammonia.  SymA. 
G.,  sometimes  Be. 

13.  Family.  — Zirconiides,      Minerals  containing 

compounds  of  Zirconium.  Occur  1,  as  Sili- 
cate, or  "  Zircon  "  or  "  Hyacinth/'  in  square 
prisms,  sp.  gr.  4-5 — 47,  H.  =  7*5,  red,  brown, 
yellow,  or  gray,  in  fluviatile  sand  and  allu- 
vial deposits  in  Ceylon,  also  in  Syenita  Zir- 
oonia  is  precipitated  from  solutions  of  its 
salts  as  an  insoluble  sub-sulphate  on  being 
boiled  with  sulphate  of  potassa.    Syvib.  Zr. 

14.  Family. — Noriides.     Minerals  containing  com- 

pounds of  Norium.    Symi.  Nr. 

15.  Family. — Yttriidea,    Minerals  containing  com- 

pounds of  Yttrium,  Occur  1,  as  Silicate,  or 
"  Gadolinite,"  monoclinie,  sp.  gr.  4-4-5,  H. 
=6*5 — 7,  blackish,  in  Sweden  ;  2,  as  "Tan- 
talate ''  or  "  Yttrotantalite,"  not  crystalline, 
brownish-black,  sp.  gr.  5*3 — 5 '8,  H.  =  4*5 — 5*5. 
Yttria  is  precipitated  from  solutions  of  its 
salts  by  ferrocyanide  of  potassiunL   Symb,  Y. 

1 6.  Family. — Erbiides,      Minerals  containing  com- 

pounds of  Erbium.     SyrnJ).  Eb. 

17.  Family. — T erbiides.     Minerals  containing  com- 

pounds of  Terbium.    Symb,  Tb. 
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18.  Family.  —  Didymiides.      Minerals  containing 

compounds  of  Didymium.  Occurs  with 
cerium  in  "Parisite/"  also  in  "Tschewki- 
nite.''    ^2^6.  D. 

19.  Family. — Lantluiniides,     Minerals  containing 

compounds  of  Lanfchanium.  Occur  as  Car- 
bonate  or  "  Lanthanite/'  in  thin  4-sided 
plates,  H.  =25-3,  grayish,  coating  "cerite" 
in  Sweden;  also  in  "Cerium-ochre,"  in 
"Monazite,"  and  in  "Mosandrite."   Symb.  La. 

20.  Family. — Ceriides.     Minerals  containing  com- 

pounds of  Cerium.  Occur  1,  as  Silicate  or 
"Cerite,'"  in  short  6-8ided  prisms,  H.  ==5-5; 
sp.  gr.  4*9 ;  also  in  "  Qadolinite,"  "  Mosan- 
drite,"'  "  Muromontile,"  &c.    Sywh.  Ce. 

V.  ORDER— Uranexidbs. 

Minerals  containing  metals  of  the  Uranium  series, 
either  native  or  in  different  states  of  composition ; 
solid 

1.  Family. — Uraniidee.   Minerals  containing  com- 

pounds of  Uranium.  Occur  1,  as  Oodde^  or 
"  Pitch-blende,''  octahedral,  H  =  6'5,  sp.  gr. 
=  6-7,  black ;  also  in  "  Urinite,''  "  Medjidite," 
"  Liebigite,''  &a  Compounds  of  the  peroxide 
afford  permanent  yellow  colours.     Symb.  U. 

2.  Family.  —  ColiiTnbiidea.      Minerals  containing 

compounds  of  Columbium.  Occur  1,  as  Co- 
lumhic  acid,  with  Yttrium  in  "  Yttro-tanta- 
lite,"  H.  =  4*5 — 5-6,  greenish-black,  or  with 
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iron  in  "  Ferro-tantalite/'  H.  5 — 6 ;  sp.  gr. 
=  7-5  ;  black,  brittle.    Symb.  Ta 

3.  Family. — Niobiides.  Minerals  containing  com- 
pounds of  Niobium.  Occur  as  Niobic  add 
in  "Polycrase,"  also  in  "Niobite."  Symb. 
Nb. 

4t.  Family. — Pelopiides.  Minerals  containing  com- 
pounds of  Pelopium.  Occur  as  Pdopic  acid 
in  "  Polycrase/'  also  in  "  Columbite."    Symb. 

Pp. 

5.  Family. — Ilmeniides.  Minerals  containing  com- 

pounds of  Ilmenium.  Supposed  to  exist  in 
"Samarskite.''     Symb.  IL 

6.  Family. — Kasaiterides.  Minerals  containing  Tin, 

either  native,  or  in  combination.  Occur  1, 
pure  or  "  Native  Tin,"  in  grains  with  Siberian 
gold,  sp.  gr.  7*2 — ;  2,  as  Bvnoxide  or  "  Cas- 
siterite"  or  "Tin  Ore,"  H.  =  6-5,  sp.  gr.  = 
6'8,  crystallised,  massive,  or  in  grains, 
brown  or  black ;  3,  as  Sulphuret  or  "  Tin- 
pyrites,"  in  cubes,  H. — i  ;  sp.  gr. — 4'4,  steel- 
gray.  Oxide  of  tin  before  the  blowpipe, 
with  soda,  yields  metallic  tin,  and  with  borax 
an  opal  white  enamel    Symb,  Sn. 

7.  Family. — Titxjmiides.  Minerals  containing  Tita- 

nium, either  native  or  in  combination.  Oc- 
cur 1,  pure  as  "  Native  Titanium,"  in  copper- 
red  cubes,  in  Cornwall,  H.  =  7,  sp.gr.  =  5*3; 
2,  as  Titanic  acid  or  "Rutile,"  prismatic, 
H.  =  6,  sp.  gr.  =  4*2,  reddish  brown,  also 
combined  with  oxide  of  iron  or  some  other 
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bases.  Titanic  add  if  fiised  with  an  alkali 
is  soluble  in  dilute  hydrochloric  acid,  in 
which  a  solution  of  gall-nuts  causes  an  orange 
red  colour.  8ywb.  Ti 
8.  Family.  —  Tungstenides.  Minerals  containing 
principally  compounds  of  Tungsten.  Oc- 
cur 1,  as  Oxide  or  "Tungstic  add,"  with 
iron  and  manganese  as  '^  Wolfram,"  trimetric, 
H,  =  5,  sp.  gr.  =  7"3,  dark  brown ;  2,  with 
ccdda  (lime)  as  "  Scheelite,"  in  square  octa- 
hedrons, H.  =  4*6,  sp.  gr.  =  6,  white.  Wolfram 
readily  fuses  before  the  blowpipe  into  a  mag- 
netic globule  studded  with  crystalline  points. 
Symh.  W. 
9.  Family. — Molybdenides.  Minerals  prindpally 
composed  of  compounds  of  Molybdenum. 
Occur  1,  as  Oxide  or  "  Molybdic-ochre,"  an 
earthy  yellow  powder,  yielding  a  yellow  glass 
with  Microcosmic  salt ;  2,  as  Molybddo-CLcid 
with  lead  or  "Wulfenite,"  in  square  octo- 
hedrons,  or  very  short  prisms,  H.  =  2*8,  sp. 
gr.  =  6*5,  yellow ;  3,  as  bisulphuret  or 
"Molybdena,"  hexagonal,  H.  =  1 — 1*5,  sp. 
gr.  =  4-6,  feel  unctuous,  lustre  metallic, 
lead-gray.    SyrnJb.  Mo. 

VI.  ORDER— Iridexides. 

Minerals  containing  metals  of  the  Iridium  series. 
1.  Family. — Iridiidea.      Minerals  containing  Iri- 
dium.     Occur  1,  alloyed  with  Oamium  as 
"  Iridosmine,''    H.  =6-7,    sp.    gr.  =  19-21, 
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light  steel-gray;  2,  with  Platinum  as 
"Platin-Iridium,"  in  small  grains,  sp.  gr. 
=  16-17,  white.  Fusible  only  before  the 
oxy-hydrogen  blowpipe.  Solutions  of  its 
salts  present  varied  colours.     Symb,  Ir. 

2.  Family. — Osmiides.  Minerals  containing  Os- 
mium. Occur  with  ores  of  Iridium^  and 
PUitinum,  sp.  gr.  =  7.  Fusible  before  the 
oxy-hydrogen  blowpipe.  Forms  with  oxy- 
gen a  volatile  acid,  with  a  pungent  smell 
resembling  that  of  chlorine.     SyTYih.  Os. 

8.  Family. — Vanadiidea.  Minerals  containing  com- 
pounds of  Vanadium.  Occur  as  Vanadic 
ddd  combined,  1,  with  lead  or  "Vanadinite," 
hexagonal,  H.  =  2-5 — 8,  sp.  gr.  =  6*9,  brown- 
ish-yellow; 2,  combined  with  ir<yti  or  with 
copper.  Dissolves  in  Nitro-hydrochloric  acid ; 
forms  coloured  solutions.     Symb.  V. 

4.  Family.  —  Telluriides.  Minerals  containing 
Tellurium,  either  native  or  in  combination. 
Occur  1,  pure  as  "Native  Tellurium,"  lamellar 
or  granular,  H.  =  2 — 2'5,  sp.  gr.=6"2,  white; 
2,  in  combination  with  other  metaLs  as  gold 
or  "Graphic  Tellurium," prismatic,  H.= 1-5-2, 
sp.  gr.  5*7—8*2,  gray;  also  with  bismuth, 
silvery  and  lead.  Tellurium  volatizes  before 
the  blowpipe,  emitting  no  odour.    Symb.  Te. 

6.  Family.  —  Bismuthides.  Minerals  containing 
Bismuth  either  native  or  variously  combined. 
Occur  1,  pure  or  "Native  Bismuth,"  rhom- 
bohedral,  H,  =  2 — 2*5,  sp.  gr.  =  9*7>  reddish- 
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white ;  2,  as  oxide  with  carbonate  ofi/ron  or 
"Bismuth-ochre;"  3,  as  Sulphuret  or  "Bis- 
nmth-glance,"  in  acieular  crystals,  H.  2 — 2*5, 
sp.  gr.  6*5,  grayish,  fusible  in  the  flame  of  a 
candle ;  4,  as  Silicate  or  "  Bismuth-blende/' 
Compounds  of  bismuth  with  carbonate  of 
soda  under  therediici/ng  flame  of  the  blowpipe 
yield  brittle  grains  of  bismuth.    SywJb.  Bi. 

6.  Family.  —  Stimmiides,       Minerals    containing 

Antimony  either  native  or  in  combination. 
Occur  l,pure  as  " Native  Antimony/'  rhom- 
bohedral,  K  =  3 — S*.^,  sp.  gr.  =  67,  silver- 
white  ;  2,  as  oxide  or  "  White  Antimony,"  in 
small  lamellar  masses,  H.  =  2*5 — 3,  sp.  gr.  = 
5'5,  fuses  in  the  flame  of  a  candle ;  3,  as 
Sulphuret  or  "  Antimony-glance,  in  rhombic 
or  six-sided  prisms,  H.  =  2,  sp.  gr.  =  4*5,  lead- 
gray,  volatizes  before  the  blowpipe;  3,  as 
oodde  and  Sulphuret  combined,  or  "Red 
Antimony  "  (Kermes  mineral),  in  red  acieular 
crystals,  H.  =  l — 1-5,  sp.  gr.  4*5,  fuses  on 
charcoal ;  also  with  silver  ^  lead,  and  arsenic. 
Compounds  of  antimony  with  carbonate  of 
soda  before  the  reducing  flame  of  the  blow- 
pipe yield  metallic  globules,  which  at  the 
same  time  volatize.    Symb.  Sb. 

7.  Family.  —  Arsenicides.       Minerals    containing 

Arsenic,  either  native  or  in  combination. 
Occur  1,  pure  or  "  Native  Arsenic,''  rhombo- 
hedral,  H.  =  3o,  sp.  gr.  =  67,  tin-white,  2, 
as  oxide  or  "  Arsenious  acid,"  in  powder  or 
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small  compact  masses,  H.  1*5,  sp.  gr.  3*7, 
white ;  3,  as  Svlphv/ret  or  "  Realgar/'  in 
small  granular  masses,  H.  =  l*5 — 2,  sp.  gr.= 
8-7,  red, — ^also  "Orpiment/'in  lamellar  masses, 
H.  =  1'6 — 2,  sp.  gr.  3'4j,  lemon-yellow.  Ar- 
senical compounds  before  the  blowpipe  give 
off  a  very  peculiar  odour  resembling  garlia 
Synib.  As. 

8.  Famh.y.  —  Phosphorides,     Minerals  contaming 

compounds  of  Phosphorus.  Occurs  combmed 
with  metals  forming  "  Phosphurets/*  or  as 
Phosphoric  acid  with  metallic  oxides  forming 
phosphates,  as  "Phosphate  of  Calda^"  or 
"  Apatite/'  also  phosphates  of  magnesia,  alu- 
mina, iron,  lead,  copper,  &a    8ymb,  P. 

9.  Family.  —  Nitrogenides.      Mineral   substances 

containing  nitrogen.  Occurs  1,  pure  in  the 
waters  of  many  springs,  as  at  Bath,  Chelten- 
ham, &;a,  also  given  off  from  the  soil  in  some 
districts  in  the  United  States ;  2,  combined 
with  oxygen  as  "Nitric  add,''  forming  with 
bases  "Nitrates;"  3,  mechanicaUyTmocedwith 
oxygen,  forming  atmospheric  air,  gaseous, 
colourless,  inodorous,  sp.  gr.  =  "9722,  other 
characters  principally  negativa    Symb,  N. 

VII.  ORDER — ^Anthrakexides. 

Minerals  containing  elementary  substances  of  the 
carbon  series. 

1,  Family. — Anthrakides,     Minerals  composed  of, 
or  containing,  Carbon.     Occur  1,  pure  as  1, 
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J)ia/mondy  octahedral  or  dodecahedral,  H.  = 
10,  sp.  gr.=3*5,  white,  or  at  times  variously 
tinted ;  found  in  beds  of  streams,  with  sand 
and  quartz  pebbles,  often  with  gold  and 
platinum ;  2,  Mvneral  coaly  H.  =  1 — 2*5,  sp. 
gr.  =1-2 — 175,  black  or  brown,  opaque, 
brittle  or  sectile;  sometimes  with  a  small 
proportion  of  siUca,  alumina,  oxide  of  iron,  or 
bitumen ;  divided  into  bituminous  and  non- 
bituminous,  the  forming  being  the  more 
abundant  and  valuable,  comprising  aU  the 
commercial  varieties;  SyBsCarboruUeo/Iron 
or  "  Graphite,"  or  "  Black  Lead,''  hexagonal, 
H.  1 — 2,  sp.  gr.  2 — 2'3,  dark  steel-gray, 
sectUe,  greasy,  soils  paper,  in  gneiss,  mica- 
slate,  and  primitive-limestone  ;  4,  cornH/ned 
with  oxygen  or  "Carbonic  add,"  sp.  gr. 
1*524,  contained  in  many  springs,  and 
evolved  from  some  volcanoes;  also  with 
bases  forming  "  Carbonatea"  Symb,  C. 
2.  Family. — Halicides.  Minerals  containing  com- 
pounds of  Silicon.  Occur  1,  with  oxygen 
as  "Silica,"  rhombohedral,  H.  =  7,  sp.  gr.= 
2-6,  forms  three  varieties,  1,  the  vitreoua  or 
"Quartz,"  or  "Rock-crystal,"  when  tinted 
purple  by  oxide  of  iron,  it  is  "Amethyst," 
when  smoky-brown  it  is  "  Cairngorm-stone ;" 
2,  the  mb-vitreovSy  or  "Chalcedony,"  or 
"  FUnt,"  when  coloured  with  oxide  of  iron 
it  is  "Camelian,"  when  variegated,  "Agate," 
or  "Onyx;"  3,  the  dutl,  or  "Jasper,"  when 
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green  with  minute  red  spots  it  is  "Blood- 
stone ;"  silica  is  held  in  solution  by  the  hot 
waters  of  the  Geysers ;  quartz  is  distin- 
guished by  its  hardness,  infusibility,  inso- 
lubility, and  undeavability ;  2,  as  HydratCy 
or  "Opal,"  amorphous,  H.  =  5*5 — 6*5,  sp. 
gr.  =  2 — 2-21,  variously  tinted,  frequently 
opalescent;  3,  as  Silicic  addy  united  with 
bases,  forming  "  Silicatea''  Symb,  SL 
3.  Family. — Boronides.  Minerals  containing  com- 
pounds of  Boron.  Occur  1,  with  oxygen  as 
"  Boracic  acid,"  in  yellowish,  pearly  scales  ; 
H.  =  l;  sp.  gr.  =  l-4!8;  whitish;  2,  united 
with  bases  forming  borates.  Boracic  add 
and  borates,  tinge  flame  green.     Symh.  B. 

VIII.    ORDER— OXTGENEXIDES. 

Minerals  containing  elementary  substances  of  the 
oxygen  seriea 

1.  Family. — Oocygenidea.    Minerals  containing  prin- 

cipally compounds  of  oxygen.  This  the  most 
abundant  element  in  nature  seldom,  if  ever, 
occurs  pure.  It  unites  with  all  the  other 
elementary  bodies,  except  Fluorine,  forming 
oxides,  which  act  the  part  of  bases ;  mecha- 
nically mixed  with  Nitrogen  it  is  atmospheric 
air,  of  which  it  composes  one-fifth ;  with  Hy- 
drogen it  forms  water  sp.  gr.  ^  1-1026, 
colourless,  supports  combustion.    Syrnb,  0. 

2.  Family. — Theionides,     Minerals  containing  Sul- 

phur, either  pure,  or  in  combination.     Occur 
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1,  pure  or  "Native  Sulphur/'  massive,  or  in 
acute  octahedral  crystals,  H.  =  l*5 — 2  5,  sp. 
gr.  =  2*072,  yellow,  lustre  resinous,  brittle, 
found  in  volcanic  regions,  also  in  beds  of 
gypsum;  2,  as  hvrioxide  or  "  Sulphurous  acid,"' 
gaseous,  colourless,  sp.  gr.  2*222,  destroys 
colour,  evolved  from  active  volcanoes  ;  3,  as 
hydrated  teroxide  or  "  Sulphuric  acid,"  Kquid, 
colourless,  extremely  acid,  sp.  gr.  1*85 — 1*86, 
occurs  in  a  diluted  state  in  some  volcanic 
districts.  Symb.  S. 
3.  Family. — Seleniides,  Minerals  containing  Sele- 
nium or  its  compounds.  Occurs  fiative  in  sub- 
metallic  incrustations,  grayish-  or  brownish- 
black,  sp.  gr.  =  4-3,  with  metals  it  forms 
"Seleniurets."  Compounds  of  this  metalloid 
when  heated,  give  oflf  an  odour  resembling 
that  of  horse-radish.    Symh,  Se. 

4.  Family.  —  Fluorvniidea.    Minerals  containing 

chiefly  compounds  of  Fluorine.  Occur  in  com- 
bination with  metals  forming  "  Fluoridea'' 
Symb,  F. 

5.  Family.  —  Chloriniidea,    Minerals  containing 

principally  compounds  of  Chlorine.  Occur 
with  Hydrogen  as  "  Hydrochloric  acid,"  or 
with  metals  forming  chlorides.    Symb,  CL 

6.  FAjnLY. — Brominiides.  Mineral  substances  con- 

taining principally  compounds  of  Bromine. 
Occur  with  metals  as  "  Bromides,"  in  various 
waters,  as  in  the  Dead  Sea,  and  in  salt  water. 
Symb.  Br. 
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7.  Family. — lodmiides.  Mineral  BabetaQces  con- 
taining  mostly  compounds  of  Iodine.  Occur 
combined  with  metals  as  "  Iodides,"  in  some 
springs,  but  especially  in  the  sea.  Sywh.  I. 

IX.   OBDER— RHBTINEXIDBa 

Besins  and  other  organic  compounds. 

1.  Family — Aaphaltides.    Mineral  substances  prin- 

cipally composed  of  bituminous  compounds, 
contain  Carbon  and  Hydrogen.  Occur  as 
Bitumen,  Naptha,  Petroleum,  Asphalte, 
Mineral  Oil,  &c.,  issuing  from  rocks  in  coal 
formations,  also  in  lakes,  and  on  the  shores 
of  the  Dead  Sea. 

2.  Family. — EUctridea,     Mineral  substances  prin- 

cipally composed  of  resinous  compounds,  con- 
tain Carbon,  Hydrogen,  and  Oxygen.  Occur 
as  Amber,  Betinite,  Fossil-copal,  Mountain- 
taUow,  Mellite,  &a 
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PART  IV. 


DIRECTIONS  FOB  COLLECTINO  AND  FRESEBYINa  OBJECTS  07  NATUBAL 
HIBTOBT. 

I.  ZOOLOGY. 

The  foUowing  suggestions  are  oflfered  with  the  view 
of  affording  to  collectors  and  others,  an  insight  into 
the  different  methods  which  maybe  adopted  for  pro- 
curing and  preserving  the  various  forms  of  animalw 
which  will  probably  be  met  with  during  their  wan- 
derings; as  although,  at  times,  good  specimens 
have  been  obtained  unexpectedly,  or  almost  acci- 
dentally, yet  a  systematic  plan  of  procedure  wiU, 
undoubtedly,  better  reward  the  labours  of  the 
Naturalist,  augment  the  chances  of  the  traveller,  and 
aid  in  securing  to  science  valuable  materials  to  be 
used  in  the  elucidation  of  that  great  and  marvellous 
scheme  which  Onmipotence  and  Omniscience  have 
designed. 

The  equipment  of  a  travelling  naturalist  should 
consist  o{, — 

Isi — ^A  rifle,  a  double-barrelled  and  a  small  single- 
barrelled  gun,  with  spare  nipples,  &a,  a  good  supply  of 
percussion  caps,  the  best  powder  in  canisters,  shot 
of  different  sizes  (dust-shot,  Noa   8,  6,  4,  1,  and 
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swan-shot  will  prove   most   serviceable),  some  of 
EUey's  wire  cartridges,  and  balls  for  the  rifle. 

2nd. — An  ordinary  dissecting  case  will  be  found 
to  contain  the  instruments  necessary  for  the  usual 
purposes  of  the  collector,  for  skinning,  &c. ;  in  addi- 
tion to  which,  one  or  two  larger  and  stronger  knives, 
similar  to  butchers*  knives,  will  be  required  for  large 
quadrupeds ;  or,  to  mention  the  contents  in  detail, 
three  or  four  scalpels,  of  diiferent  sizes ;  a  good  strong 
knife  for  cleaning  the  heads  of  the  larger  quadru- 
peds, &c  ;  three  pairs  of  scissors,  a  moderately  small 
short-bladed  pair,  a  larger  and  stronger  pair,  and  a 
pair  with  long  blades  ;  two  chain  hooks,  which  will 
be  found  useful  in  skinning  some  specimens ;  two 
forceps,  a  pair  of  round  pliars,  a  pair  of  barber's 
curling-tongs  for  stripping  the  tails  of  quadrupeds 
(the  mode  of  using  which  will  be  mentioned  here* 
after) ;  one  or  two  long  quills  to  be  cut  as  scoops, 
or  one  made  of  metal  for  removing  the  brains  of 
animals ;  the  large  knives  previously  mentioned  ;  a 
small  hatchet,  and  a  hone  and  strap  for  sharpening 
instruments. 

3rd. — Preservative  preparations  compounded  in 
the  following  manner,  viz. : — 

No.  1.  Take  of  Prepared  Chalk      .        .  81b. 

Tannic  acid  (Tannin)       .  2o2. 
CorroBive  sublimate  and 

Camphor,  of  each            .  8  oz. 

These  are  to  be  well  mixed  together  in  a  mortar,  and 
then  kept  in  glass  bottles  until  required  for  use. 
No.  2.  A  solution  of  corrosive  sublimate  in  alco- 
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hol,  in  the  proportion  of  a  teaspoonftil  of  the  former 
to  a  pint  of  the  latter,  is  also  very  good  when  em- 
ployed as  a  preservative  for  skins,  and  is  particu- 
larly useful  for  applying  to  the  bills,  the  bare  skin 
about  the  head,  and  the  feet  of  birda  Or, 
No.  3.  Arsenical-paste,  made  thus  : — 

Take  of  Camphor        .        .  .  8  oz. 

Powdered  Arsenic  .  1  lb. 

White  Soap    .        .  .  lib. 

Carbonate  of  Potaaaa  6  oz. 

The  soap  should  be  cut  into  thin  slices,  put  into 
an  earthen  crock,  with  a  small  quantity  of  water, 
placed  over  a  gentle  fire,  and  frequently  agitated ; 
when  it  is  dissolved  add  the  carbonate  of  potassa, 
then  remove  the  vessel  from  the  fire  and  add  the 
arsenic,  at  the  same  time  stirring  the  whole,  and 
lastly  mix  the  camphor,  previously  well  pounded, 
with  the  other  ingredients.  The  paste  should  be  of 
good  consistence,  and  may  be  preserved  in  tin  boxes 
for  friture  usa 

The  first  preservative  is  that  which  we  should  use 
and  would  recommend. 

4th. — A  quantity  of  plaster  of  Paris  should  be 
provided  for  applying  to  stains  and  blood-spots  on 
the  plumage  of  birds. 

5th. — A  canvas  knapsack. 

6th. — Store-  and  pocket-boxes  Imed  with  cork  for 
insects.  The  boxes  made  by  Mr.  Robert  Downie, 
will  be  found  as  good  as  any.  A  number  of  these 
— say  eight — might  be  placed  in  a  strong  outer  case, 
the  corners  of  which  should  be  strengthened  with 

BE 
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iron  clamps,  and  the  lid  grooved  to  receive  a  fillet 
from  the  lower  part,  made  for  additional  protection, 
and  partitioned  into  spaces  for  the  store-boxes  to 
slide  into.  These  cases  should  not  be  made  incon- 
veniently large,  as  it  would  be  better  to  have  two  or 
more  of  them  of  moderate  dimensions,  th^at  they 
may  be  perfectly  portable. 

7th. — A  plentiful  supply  of  solid-headed  pins,  of 
all  sizes,  for  insects,  &c. 

8th. — Nets  and  other  implements  for  the  capture 
of  insects.  The  simplest  is  the  hoop-net,  consisting 
of  a  ring  of  strong  wire,  with  a  socket  to  fit  on  the 
end  of  a  rod,  which  latter  might,  with  advantage, 
have  an  additional  piece  provided  with  a  socket,  or  a 
screw-ferrule,  if  preferred,  to  enable  the  collector  to 
use  a  longer  or  shorter  handle,  as  required.  Three 
or  more  hoops,  ten  inches  or  a  foot  in  diameter, 
might  be  adapted  to  the  same  rod,  one  hoop  to  have 
a  bag-net  of  gauze  twenty  inches  deep  for  catching 
insects  on  the  wing,  particularly  Lepidoptera;  an- 
other of  cheese-cloth,  fourteen  inches  deep,  for  sweep- 
ing, and  for  Coleoptera  ;  a  third  of  muslin,  of  the 
same  or  even  lesd  depth,for  obtaining  aquatic  insects ; 
and  a  fourth  of  fine  net,  to  be  used  as  a  kind  of 
landing-net  in  seeking  for  water  insects,  small  fish, 
and  crustaceans.  The  same  rod  might  serve  as  a 
handle  for  the  scoop  and  nets  requisite  for  obtaining 
shells  from  the  bottoms  of  pools  and  streama 

The  fly-net  is  another  much  used,  and  is  perhaps 
the  best  for  some  purposes,  particularly  "  mothing," 
In  form  it  resembles  that  used  by  bat-fowlers,  and 
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is  composed  of  two  light  slender  rods,  five  or  six  feet 
long,  bent  at  the  top,  and  connected  by  a  piece  of 
leather,  which  serves  as  a  hinge ;  on  this  frame-work 
is  placed  a  net  of  gauze  (green  is  perhaps  the  best 
colour)  which  extends  to  within  about  six  inches  of 
the  lower  extremity,  and  falls  in  a  bag,  to  prevent 
the  escape  of  any  insect  folded  in  it 

Another  instrument,  the  forcepSy  will  prove  very 
usefiil,  particularly  for  the  capture  of  Hymenoptera. 
The  handles  are  somewhat  like  those  of  curling- 
irons,  having  at  their  tips  a  frame,  which  should  be 
of  brass ;  over  the  &ame  is  fastened  a  piece  of  gauze, 
strained  tight,  and  round  the  rim  should  be  sewn  a 
piece  of  calico,  or  thin  leather,  as  a  protection  to  the 
gauze.  A  supply  of  gauze  should  be  provided,  to 
re-cover  the  frames  when  needed. 

A  strong  knife  and  a  digger  are  requisite,  for 
raising  the  bark  of  trees  in  searching  for  such  in- 
sects as  lurk  there,  and  for  exploring  the  burrows 
of  those  which  inhabit  subterranean  retreats. 

For  collecting  -  bottles,  common  wide -mouthed 
phials,  fitted  with  corks,  will  be  found  to  answer ; 
one  should  contain  camphorated  spirit,  which  does 
not  injure  some  insects  ;  and  in  another,  bruised 
laurel-leaves  may  be  put,  when  they  can  be  obtained ; 
or  a  collecting-bottle  can  be  simply  made  thus :  into 
the  cork  of  the  bottle  tightly  fix  a  small  glass  tube 
open  at  each  end,  containing  a  piece  of  sponge,  the 
outer  extremity  of  the  tube  to  be  fitted  with  a 
cork ;  a  few  drops  of  chloroform,  allowed,  from  time 
to  time,  to  fall  on  the  sponge,  will  speedily  kill  any 

be2 
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insects  placed  in  the  bottle.  For  Moths  the  chloro- 
form-bottle is  almost  indispensable,  and  a  more  than 
ordinary  wide-mouthed  one  should  be  selected  for 
the  purpose. 

Add  to  these  things,  forceps,  a  pocket  lens,  a 
lantern  with  safety  oil-cap  and  bull's-eye  reflector 
for  "  mothing"  a  setting-needle,  which  may  be  made 
by  forcing  the  blunt  end  of  a  common  needle  into 
a  piece  of  wood  ;  a  small  and  sharp-pointed  pair  of 
scissors  for  opening  large  insects,  phials,  chip  boxes, 
braces  made  of  slips  of  card-board,  or,  where  they 
can  be  conveniently  used,  slips  of  glass,  for  extend- 
ing the  wings  of  moths ;  if  the  collector  is  for  any 
time  stationary,  breeding-cages  might  be  employed 
for  rearing  larvsd  and  watching  the  transformation  of 
such  insects  as  may  be  procured  in  their  early  stagea 
A  cage  may  be  made  for  this  purpose  two  feet  in 
length,  the  same  in  height,  and  from  eight  inches  to 
a  foot  in  breadth ;  the  lower  part,  to  the  height  of 
five  or  six  inches,  must  be  of  wood,  to  contain  earth 
for  such  larvae  as  bury  themselves  previously  to 
their  metamorphosis,  and  the  upper  part  covered 
with  gauze  stretched  over  a  frame.  It  may  be  di- 
vided into  several  compartments,  each  provided 
with  a  door.  The  entomologist's  equipment  will 
now  only  want  the  setting-box.  This,  especially  in 
tropical  countries,  should  be  covered,  to  exclude  de- 
structive foes,  but  at  the  same  time  so  as  to  allow 
a  current  of  air  to  pass  through  it  and  over  the 
insects  which  are  placed  in  it  to  dry.  To  accomplish 
this,  a  frame  must  be  made  eighteen  inches  long. 
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fourteen  inches  high,  and  about  the  same  in  width, 
having  a  solid  bottom  and  accurately  fitting  door 
opening  in  front ;  the  whole  should  be  covered  with 
wire-gauze,  and  the  interior  fitted  with  three  or 
four  sliding,  corked  setting-boards,  including  the 
bottom,  for  spreading  out  insecta  By  this  means 
the  specimens  within  will  be  protected  from  those 
pesta  of  the  Naturalist,  the  cock-roaches  and  other 
destructive  insects,  which  would  otherwise,  in  an 
incredibly  short  time,  destroy  the  results  of  a  long 
period  of  labour. 

9th. — ^A  strong  iron-clamped  chest,  with  the  lid 
grooved  to  receive  a  fillet,  and  made  to  contain  a 
number  of  thin  and  shallow  boxes  with  lids  simi- 
larly constructed,  should  be  provided  for  the  smaller 
and  more  delicate  bird  skins,  while  for  the  larger 
skins,  similar  chests  without  the  small  ones  would  be 
sufficient.  A  collection  thus  protected,  though  not 
BO  numerous  in  species,  would  prove  far  more  valu- 
able than  a  more  extensive  one  received  in  such  a 
condition  that  little  or  no  use  could  be  made  of  it. 
Such  disheartening  instances  are  of  too  frequent 
occurrence.  What  was  intended  to  be  a  noble  col- 
lection, from  being  consigned  to  common  packing- 
cases,  has,  after  the  lapse  of  a  considerable  interval, 
sometimes  arrived  from  a  distant  country  almost 
totally  destroyed 

lOtL — A  good  store  of  chip  boxes,  both  round 
and  oval,  of  various  sizes,  and  nests  of  pill-boxes, 
should  be  provided  for  delicate  shells,  eggs,  large 
Coleoptera,  Crustaceans,  Echinoderms,  &c. 
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11th. — For  procuring  shells  the  collector  should 
be  furnished  with  one  or  two  strong  knives ;  a 
hammer  and  chisel  for  those  which  dwell  in  rocks  ; 
tin  boxes  and  calico  bags  for  specimens;  a  large  iron 
ladle  perforated  at  the  bottom,  or  a  strong  hoop 
with  a  shallow  bag  of  wire-gauze,  made  with  a 
socket  to  fit  on  the  end  of  a  rod,  for  examining  the 
bottoms  of  streams  for  small  shells ;  a  hoop  net  of 
coarse  canvas  for  similar  purposes ;  and  a  kind  of 
dredge  to  fit,  by  means  of  a  sodket,  on  the  end  of 
a  pole  or  jointed  handle,  might  be  added  for  such 
species  as  lie  imbedded  in  mud. 

12th — Large-mouthed,  stoppered  glass  jars  fitted 
in  cases  for  specimens  to  be  preserved  in  spirits,  or 
wide-mouthed  pickle-jars,  which  when  well  corked 
and  coated  with  cement,  will  be  found  very  useful 
for  the  same  purpose  ;  and  a  good  supply  of  small 
stoppered  bottles  for  Annelids,  and  other  delicate 
objects,  which  should,  as  far  as  practicable,  be  pre- 
served separately. 

Lastly. — One  or  two  additional  pairs  of  scissors 
might,  with  advantage,  be  added,  also  the  following 
articles,  viz.,  needles,  thread,  silk,  twine  of  different 
sizes,  a.few  brushes  both  of  camel's-hair  and  of  bristle, 
card-board,  coarse  brown  and  thin  white  paper, 
calico,  common  muslin,  bags  of  the  two  last  named 
materials  of  different  sizes  for  fish,  &c.  Gliloroform 
for  killing  insects,  a  good  supply  of  spirits,  camphor, 
a  quantity  of  alum,  some  pieces  of  cork,  bungs ;  and 
finally  a  quantity  of  tow  and  cotton,  to  be  regulated 
by  the  destination  of  the  collector. 
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This  equipment  will  of  course  require  to  be  modi- 
fied, reduced,  or  augmented  according  to  circum- 
stances and  the  locality  fixed  upon  for  exploration. 

Before  entering  into  the  details  of  the  methods 
to  be  pursued  in  the  preservation  of  the  different 
groups,  it  may  not  be  amiss  to  allude  to  sketching, 
the  utility  of  which  is  undoubted,  when,  as  often 
happens,  some  rare  or  new  object  met  with  is,  firom 
a  variety  of  causes,  not  presei-vable.  A  Zoologi- 
cal sketch  to  be  of  service  to  the  Naturalist,  must 
be  something  more  than  the  mere  contour  of  the 
specimen;  it  must  contain  the  essential  charac- 
teristics of  the  object;  or,  in  other  words,  those 
points  which  Zoologists  make  use  of  in  defining  an 
order  or  a  speciea  Thus,  in  Mammals^  the  form  and 
number  of  the  teeth,  and  of  the  claws,  toes,  or  hoofe, 
should  be  represented ;  the  form  of  the  bill,  position 
of  the  nostrils,  length,  size,  and  appearance  of  the 
feet  and  claws,  form  of  the  wings,  &a,  in  Birds;  and 
the  pai-ts  of  the  mouth,  form  and  size  of  the  antennae, 
and  of  the  legs  of  Insects.  These  will  serve  as  ex- 
amples; for  with  different  classes,  different  charactei-s 
must  of  course  be  selected,  and  to  those  already 
mentioned  others  might  be  added ;  but  with  prac- 
tise the  eye  will  learn  to  fix  upon,  and  a  little  con- 
sideration will  suggest,  the  important  points  to  be 
attended  to. 
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MAMMALIA, 

Here  the  rifle  will  be  found  especially  service- 
able, as  by  it  alone  most  of  the  large  quadrupeds 
can  be  procured ;  while  the  gun,  loaded  with  large 
shot,  will  not  be  less  so  iu  procuring  many  of  the 
smaller  antelopes  and  deer  ;  a  charge  of  shot  being 
found  to  produce  a  greater  shock  at  the  moment 
than  a  rifle  ball,  and  the  creature  may^  thus  be 
secured  before  it  has  time  to  recover,  otherwise  the 
almost  invariable  impulse,  when  an  animal  finds 
itself  wounded,  is,  to  seek  the  seclusion  of  some 
retired  spot,  probably  in  dense  cover,  and  thus  be 
totally  lost.  A  small  gun  with  lighter  shot  will  of 
course  be  required  for  the  smaller  species.  In  all 
cases  natives  must,  if  possible,  be  secured  as  guides, 
to  afford  information  and  to  assist  in  procuring 
specimena 

Every  opportunity  should  be  embraced  of  ac- 
quiring information  relative  to  the  several  breeds 
of  domestic  cattle  ;  indeed,  the  vast  group  of  Rumi- 
nants, Wild  Antelopes,  Deer,  &c.,  are  all  well 
worthy  of  attention,  many  of  their  habits  being 
but  imperfectly  understood.  The  range  of  species 
should,  if  possible,  be  ascertained,  and  the  extent 
and  kind  of  influence  exerted  by  local  conditions 
in  producing  varieties  traced.  Care  should  likewise 
be  taken  to  observe  the  changes  produced  by  age 
in  individual  species,  and  to  note  the  developmient 
of  the  horns  of  deer  at  diflferent  periods  of  life. 
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The  Rodentia  are  another  class  well  worthy  of 
study,  and  any  light  thrown  upon  their  habits  and 
peculiarities  will  prove  very  serviceable. 

The  Cet€Lcea  likewise  should  be  carefully  ob- 
served, and  no  opportunity  omitted  of  taking  accu- 
rate notes  and  drawings,  and  of  preserving  parts,  or 
the  whole,  of  any  individuals  met  with,  excepting, 
of  course,  common  and  well  known  species. 

The  country  to  be  visited  will  influence  the  col- 
lector's mode  of  procedure ;  and  it  is  advisable  to 
endeavour  to  obtain  information,  and  to  seek  for 
suggestions  from  competent  authorities  as  to  what 
particular  localities  afiford,  and  what  should  be  espe- 
cially observed. 

Skmning, — First  attend  to  wounds  and  staunch 
the  flow  of  blood,  if  any,  by  introducing  a  plug  of 
cotton,  or  otherwise  absorb  it.  Suppose,  for  ex- 
ample, the  animal  to  be  a  monkey,  place  it  on  its 
back  with  the  head  from  you ;  cleanse  the  mouth 
and  put  in  some  cotton  or  tow,  to  prevent  blood  or 
any  moisture  from  flowing  out ;  separate  the  hairs 
down  the  middle  of  the  belly  to  the  right  and  the 
left,  then  make  an  incision  from  the  sternum  to  the 
pubic  arch,  and  if  the  skin  be  thin  and  deUcate, 
let  it  be  continued  to  near  the  arms ;  and  here  it 
will  be  necessary  to  state,  that  as  the  process  of 
skinning  proceeds,  dry  plaster  of  Paris  should  be 
laid  on  the  exposed  muscle,  to  absorb  any  blood, 
and  to  render  the  stripping  easier  by  prevent- 
ing the  adhesion  of  the  dcin.  Care  must  be  taken 
not  to  cut  through  the  abdominal  muscles ;   and 

E  B  5 


634  MANUAL  OF  NATURAL  HISTOKT. 

we  would  ako  add,  to  prevent  unpleasant  oon- 
gequences,  that  if  the  operator  is  performing  od  one 
of  the  weasel  tribe,  or  any  other  animal  pos- 
sessing mephitic  glands  about  the  posterior  ex- 
tremity, great  caution  is  requisite  to  avoid  punc- 
turing these  with  the  scalpel  When  the  incision 
has  been  made,  let  the  skin  be  separated  from  the 
muscles  of  the  belly  on  either  side,  far  enough  back 
to^  expose  the  outer  part  of  the  thigh,  then  bend 
the  leg,  push  it  forward,  and  separate  it  at  the  knee- 
joint,  or,  if  preferred,  at  its  articulation  with  the 
pelvis ;  this  being  accomplished  on  both  sides,  re- 
move the  skin  from  the  anus,  being  careful  not  to 
cut  through  too  close  to  the  anal  orifice,  dissect  the 
skin  back  a  short  distance  from  the  base  of  the 
tail,  fasten  a  piece  of  string  round  that  organ  close 
to  the  rump,  attach  it  to  some  fixed  object,  and 
with  the  curliiig-tongs  before-mentioned,  grasp  the 
exposed  part  of  the  tail,  pull  with  a  steady  strain 
and  the  dcin  will  be  puslied  off,  with  perfect  ease,  to 
its  apex.  To  strip  the  skin  from  the  back  is  a  sim- 
ple operation,  and  may  frequently  be  done,  as  £GLr  as 
the  shoulders,  without  the  aid  of  the  scalpel,  which 
point  being  reached,  expose  the  arms  to  the  elbow- 
joint,  where  the  separation  may  be  made,  or  at  the 
shoulder,  according  to  inclination;  continue  the 
process  by  drawing  the  skin  over  the  head,  being 
especially  particular  to  cut  through  the  ears  dose  to 
the  skull;  dissect  carefully  round  the  eyes,  and 
avoid  injuring  the  skin  at  the  corners  of  the  mouth ; 
proceed  with  caution  as  far  as  the  nose  ;  it  then  only 
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remains  to  separate  the  skull  at  its  articulation  with 
the  neck,  at  the  same  time  withdrawing  the  tongue. 
Clean  the  muscles  from  the  skull,  remove  theeyes,  and 
scoop  out  the  brain  through  the  occipital  foramen, 
carefully  preserving  entire  the  base  of  the  skull, 
as  after  the  skin  is  mounted  it  may,  perhaps,  be 
removed  for  comparison.  Now  skin  the  legs  down 
to  the  toes,  though  small  animals  will  not  require  it 
further  than  the  feet ;  remove  the  muscles,  apply 
the  preservative  to  the  bones,  the  skull,  and  the  skin 
in  general;  wrap  tow,  or  some  other  material  round 
the  bones  of  the  legs,  to  compensate  for  the  muscle 
taken  away,  and  replace  them  as  before ;  pad  the 
skull  with  tow  where  the  muscle  has  been  removed, 
fill  the  orbits  with  cotton,  and  return  the  skin  over 
it ;  turn  the  skin,  and  if  the  animal  is  not  too  large 
fill  it  out  with  some  soft  material,  but  carefully 
avoid  unnatural  distension;  sow  up  the  opening, 
and  the  work  will  be  nearly  complete. 

It  will  be  requisite,  before  putting  the  specimen 
aside  to  dry,  to  anoint  the  bare  parts  of  the  skin 
with  the  solution  of  corrosive  sublimate,  and  to 
repeat  it  twice  or  thrice  Attach  a  little  ticket, 
with  a  number  to  the  specimen,  and  against  a  cor- 
responding number  in  the  note-book  let  all  the 
particulars  be  placed ;  viz.,  the  colour  of  the  exposed 
portions  of  the  skin,  the  locality  where  obtained, 
habits,  whether  or  not  the  skins  are  articles  of  ;;om- 
merce,  &a 

When  animals  are  very  large  it  will  be  necessary 
to  cut  the  skin  from  the  chin  to  the  arms,  and  even 
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to  the  end  of  the  tail,  and  likewise  down  the  inside 
of  each  leg.  In  the  case  of  homed  quadrupeds,  such 
as  deer,  antelopes,  &a,  the  incision  along  the  belly 
must  be  continued  to  the  chin,  in  order  to  skin  the 
head  and  remove  the  muscle  from  the  skuIL  Ani- 
mals possessing  peculiar  tails,  such  as  the  beaver, 
will  require  to  have  a  longitudinal  cut  made  beneath 
to  effect  the  skinning  process.  Thenars  of  large 
quadrupeds,  or  of  any  animals  which  may  have 
those  organs  much  developed,  should  be  skinned, 
and  card-board  substituted  for  the  cartilage  removed; 
this  is  a  difficult  operation,  but  it  ought  to  be  done 
if  for  no  other  reason  than  to  retain  their  natural 
form  and  appearanca 

It  may  frequently  happen  that  means  are  wanting 
to  preserve  more  than  a  part  of  an  animal,  par- 
ticularly of  large  ones  ;  in  such  cases  the  skulls,  and 
if  horned,  the  skulls  and  horns  entire,  accompanied 
with  a  full  account  of  the  entire  dimensions,  the 
probable  age,  colour  of  the  hair,  &a,  will  be  found 
very  usefuL  The  horns  of  rhinoceri  should  accom- 
pany the  skulls.  The  skulls  of  cetaceous  animals 
should  be  seciured,  and  if  possible  the  entire  skeleton. 
Directions  for  preparing  skulls  and  bones  for  trans- 
port will  be  given  under  a  separate  heading. 

It  will  be  requisite  to  scrape  the  skins  of  some 
animals,  as  for  iustance,  the  seals,  after  their  removal 
from  the  carcase,  and  before  applying  the  pre- 
servative, in  order  to  remove  the  fat. 

For  preserving  the  skins  of  large  animals,  a  nearly 
saturated  solution  of  alum,  washed  repeatedly  over 
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the  inner  surface  will  answer  the  purpose.  A  strong 
infusion  of  catechu  is  also  very  good.  The  skin 
should  be  spread  out  and  hung  up  to  dry,  and  when 
that  has  been  properly  effected,  it  may  be  rolled  up 
and  put  away  for  transport ;  but  if  that  is  not  done 
at  the  time,  a  careful  examination  should  be  made 
before  it  is  finally  packed  up,  to  ascertain  if  it  has 
been  attacked  by  insects,  in  which  case  the  injured 
parts  must  be  washed  with  the  solution  of  corrosive- 
sublimate,  or  with  turpentine. 

When,  from  want  of  means,  an  animal  cannot  be 
preserved,  or,  from  its  peculiar  nature,  its  proper  hue 
cannot  be  retained,  which  latter  always  happens 
with  the  Cetacea,  an  accurate  drawing  ought,  if  pos- 
sible, to  be  made  of  it  in  its  fresh  state. 

In  skinning  Bats  it  is  not  necessary,  except  in 
large  species,  to  strip  any  part  of  the  arms  or  legs. 
After  skinning  one  of  these  animals,  when  the  skin 
has  been  properly  distended^  the  wings  should  be 
stretched  out  on  a  board  with  pins,  and  left  to  dry 
expanded ;  this  is  much  better  than  allowing  them 
to  dry  folded,  as  the  specimens  pack  equally  well, 
and  the  necessity  is  obviated  of  softening  them  be- 
fore they  are  finally  set  up. 

Birds. — ^The  peculiar  clothing  of  this  class  renders 
it  of  the  highest  importance  that  every  precaution 
should  be  taken  to  prevent  its  being  soiled,  or  its 
delicacy  injured,  both  when  procuring  and  when 
preserving  the  specimens. 

A  double-barrelled  gun  will  prove  extremely  ser- 
viceable, and,  if  requisite,  the  barrels  may  be  loaded 
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with  shot  of  different  sizes;  but  although  it  has 
been  frequently  recommended  to  kill  small  birds 
with  dust  shot,  we  would  suggest  the  employment 
of  a  larger  size,  inasmuch  as  specimens  shot  with  the 
former  are  often  found,  on  inspection,  to  be  exten- 
sively mutilated,  the  shafts  of  the  large  feathers 
being  frequently  split  and  broken,  and  other  inju- 
ries done  to  the  toes  and  tarsi,  from  the  quantity  of 
shot  which  strike  the  object,  while  with  the  latter  a 
bird  will  often  be  killed  by  a  single  lead  drop,  and 
the  laceration  of  the  skin  is  of  far  less  consequence 
than  injury  to  the  feathers.  The  early  morning  is  the 
best  time  to  procure  specimens,  and  next  to  that  the 
evening;  for  at  these  periods  the  birds  are  in  a 
greater  state  of  activity,  being  busied  in  seeking 
their  repast ;  it  is  then,  also,  that  their  songs  are 
chiefly  heard.  During  the  heat  of  the  day,  again, 
in  Summer  and  in  hot  climates,  they  usually  repair 
to  quiet  retreats,  and  are  little  seen.  Crepuscular 
and  nocturnal  birds  must,  of  course,  be  sought  for 
after  sun-set,  when  their  time  of  activity  commences. 
In  all  cases  specimens  which  have  been  snared  ai*e 
preferable  to  those  which  have  been  shot,  and  the 
assistance  of  natives  will  generally  be  found  very 
serviceable  in  this  particular,  from  their  knowledge 
of  the  haunts  of  different  species,  and  the  peculiari- 
ties of  their  habits. 

The  collector  should  have  a  light  box  in  which  to 
deposit  specimens  procured ;  and  if  a  number  of 
paper  cones,  of  different  sizes,  be  made  of  cartridge- 
paper,  before  starting,  and  kept  in  the  game  box,  it 
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will  save  much  time  and  trouble.  When  a  bird  has 
been  shot,  the  flow  of  blood  from  the  wound  should 
be  stopped  by  putting  a  little  dry  powder  or  a  piece 
of  cotton  over  it ;  and  if  a  wing  be  broken,  a  piece 
of  soft  paper  should  be  placed  between  it  and  the 
body,  to  prevent  injury  to  the  plumage ;  the  bill 
should  be  opened,  and  a  piece  of  cotton  thrust  into 
the  mouth  to  absorb,  and  partly  prevent  the  flow  of, 
any  moisture  :  the  plumage  should  be  put  straight, 
and  the  wings  closed  on  the  sides,  when  the  speci- 
men may  be  put  into  one  of  the  paper  cones  and 
deposited  in  the  collecting  box. 

Skinning. — It  will  first  be  necessary  to  attend  to 
wounds,  and  prevent  the  escape  of  blood  from  them, 
by  sprinkling  a  little  plaster  of  Paris,  or  covering 
the  place  with  cotton ;  if  an  eye  has  been  wounded, 
a  piece  of  cotton  should  be  applied,  and  a  plug  of 
cotton  must  also  be  put  into  the  mouth ;  a  thread 
should  now  be  passed  by  the  aid  of  a  needle  through 
the  nostrils,  and  tied  beneath  the  lower  mandible, 
from  which  a  loop  is  then  to  be  formed  proportionate 
to  the  size  of  the  bird  and  the  length  of  its  neck, 
which  is  to  be  used  in  returning  the  skin  to  its  proper 
position  on  the  completion  of  the  operation  of  skin- 
ning. If  the  bird  be  large,  of  delicate  plumage,  and 
much  blood  has  flowed  from  the  wound,  which  is 
frequently  the  case  with  water  birds,  as  for  example, 
the  gulls,  it  will  be  necessary  before  commendng  the 
skinning  to  sponge  the  soiled  feathers  first  with 
lukewarm  water,  then  with  water  having  a  little 
alum  in  it,  and  aftsrwards  to  dry  them  with  plaster 
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of  Paris.  Next,  presuming  the  above  directions 
have  been  attended  to,  place  the  bird  on  its  back, 
with  the  head  to  the  left,  and  if  a  small  species,  it  is 
advisable  to  break  the  bones  of  the  wings  close  to 
the  shoulder;  separate  the  feathers  down  the  breast, 
turning  them  on  either  side ;  make  an  incision  from 
the  upper  part  of  the  sternum  downwards  to  near 
the  vent,  but  avoid  cutting  through  the  abdominal 
muscles ;  dissect  away  the  skin  from  the  body  on 
either  side,  which  can  generally  be  effected  by  raising 
the  skin  with  the  fingers  or  with  forceps,  and  sepa- 
rating it  from  the  muscle  with  the  handle  of  the 
scalpel,  thus  avoiding  the  possibility  of  cutting  the 
skin.  As  the  skinning  goes  on,  a  little  plaster  of 
Paris,  or  other  powder,  should  be  shaken  over  the 
exposed  muscle,  to  prevent  the  feathers  from  adhering 
to  it,  by  which  means  the  process  is  facilitated,  while 
the  plumage  is  at  the  same  time  protected  from  im- 
purities. When  the  thigh  is  exposed  on  one  side, 
cut  through  the  leg  at  the  knee-joint,  which,  when 
the  bird  is  not  larger  than  a  crow,  can  readily  be 
done  with  scissors,  then  turn  the  bird  roimd  and 
proceed  in  like  manner  with  the  other  side.  When 
both  legs  are  separated,  continue  to  detach  the  skin 
backwards  and  downwards  to  the  rump ;  raise,  with 
the  left  hand,  the  bird  by  the  tail,  holding  close  to 
the  rump,  bend  the  tail  back  and  with  the  scissors 
or  knife  cut  through  the  coccyx  or  bones  of  the  tail, 
leaving  a  part  adherent  to  the  skin  to  keep  the  tail 
feathers  firm.  As  it  frequently  happens  that  at  this 
point  of  the  operation  some  fcecal  matter  will  escape, 
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it  is  better  to  prevent  it  by  putting  a  piece  of  cotton 
into  the  rectum.  The  bird  should  now  be  suspended 
by  the  rump  with  a  chain  hook,  and  the  stripping 
continued  down  to  the  wings,  which  may  be  sepa- 
rated from  the  body  by  cutting  through  the  bone 
with  scissors,  except  in  large  birds  when  they  must 
be  separated  at  the  shoulder-joint ;  skin  the  neck 
and  the  head  beyond  the  eyes,  taking  especial  care 
on  arriving  at  the  ears  not  to  pierce  the  skin,  and 
in  dissecting  round  the  eyes  not  to  injure  the  orbits ; 
separate  the  head  from  the  trunk  at  the  first  joint 
of  the  neck,  at  the  same  time  draw  out  the  tongue 
from  the  mouth  and  keep  it  in  connexion  with  the 
trachea  which  should  be  removed  entire  and  either 
dried  or  preserved  in  spirit  Scoop  out  the  brain 
through  the  occipital  foramen,  and  remove  the  eyes 
carefrdly,  as  the  feathers  of  the  head  are  frequently 
soiled  by  their  bursting.  The  muscle  should  be 
removed  from  the  base  of  the  skuU  and  from  between 
the  mandibles ;  preservative  must  then  be  applied 
to  aU  parts  of  the  skull,  after  which  a  little  tow 
ought  to  be  thrust  into  the  cavity,  and  some  cotton 
into  the  orbits ;  a  thread  somewhat  longer  than  the 
body  should  now  be  &stened  to  the  base  of  the 
skull,  the  use  of  which  will  be  made  known  pre- 
sently. 

In  large  birds  the  wings  should  be  skinned  down 
to  the  elbow  on  the  inside,  and  the  bone  separated 
at  that  joint,  thence  down  to  the  wrist ;  an  opening 
ought  to  be  made  on  the  under  side  of  the  wing, 
the    muscle  removed,  preservative  applied  to  the 
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bones,  cotton  inserted,  and  the  skin  sewed  up  again ; 
and  further,  a  thread  should  be  attached  to  each 
wing  at  the  point  where  the  bones  have  been  sepa- 
rated, in  order  that  they  may  be  tied  to  the  proper 
width  across  the  back  when  the  skin  has  been 
turned.  The  legs  are  now  to  be  skinned  nearly  to 
the  top  of  the  tarsi,  the  muscle  removed,  preserva- 
tive applied,  and  tow  wound  round  the  bones,  when 
the  legs  may  be  drawn  out  naturally.  Preservative 
must  be  applied  to  all  parts  of  the  skin,  after  which 
the  process  of  returning  the  head  through  the  neck 
is  to  be  commenced  by  gently  pushing  the  skuU  up, 
at  the  same  time  drawing  the  skin  down  with  the 
fingers ;  and  when  it  has  been  brought  back  to  the 
base  of  the  skull,  turning  the  body  partly  over,  and 
letting  it  lie  flat  on  the  table  ;  then  take  the  loop 
which  is  attached  to  the  bill  in  one  hand,  place  the 
other  on  the  skin,  and  with  a  gentle  strain  draw 
the  head  out.  Great  caution  and  some  skill  are  re- 
quired to  pajss  the  large  skulls  of  some  birds,  as  the 
Owls,  through  the  neck  Dress  the  feathers  of  the 
head  with  a  long  needle,  and  the  cotton  which  re- 
placed the  eyes  should  be  loosened  up,  and  drawn 
sufficiently  far  through  the  orbits  to  keep  them  of 
the  natural  size ;  open  the  bill  and  paas  some  cotton 
into  the  mouth,  to  keep  the  chin  and  upper  part  of 
the  throat  properly  distended ;  and  with  a  thread 
confine  the  mandibles  for  drying.  Tie  the  wings  at 
the  proper  width  across  the  back  ;  pass  the  thread 
which  was  previouslj'  fastened  to  the  lower  part  of 
the  skull,  with  a  needle,  through  the  base  of  the 
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tail,  and  draw  the  neck  down  to  its  proper  length  ; 
with  some  soft  material  fill  out  the  skin  to  the 
proper  size ;  close  the  opening  by  bringing  the 
edges  together  with  a  few  stitches ;  tie  the  feet 
together,  and  retain  the  wings  in  dose  contact  with 
the  body  by  a  paper  band.  Apply  some  solution  of 
corrosive-sublimate  to  the  bill  and  feet,  and  when 
the  skin  is  dry  a  specimen  thus  prepared  is  fit  to  be 
packed  for  transportation. 

The  foregoing  instructions  apply  to  the  ordinary 
birds ;  but  it  will  be  necessary  to  allude  to  the 
methods  to  be  pursued  with  peculiar  species. 

Long-necked  Inrda  with  lo/tge  heads,  such  as  the 
Flamingo. — ^When  half  the  neck  has  been  skinned 
it  should  be  cut  across,  and  the  remainder  removed, 
and  the  skull  exposed  by  an  incision  made  in  firont 
of  the  neck  from  the  throat,  extending  it  sufficiently 
low  down  for  the  skinning  to  be  effected  without 
difficulty.  It  sometimes  happens  that  the  bird  has 
a  sort  of  crest,  in  which  case  a  transverse  cut  may 
be  made,  if  preferred,  across  the  occiput,  and  the 
remaining  portion  of  the  neck  taken  away  by  first 
separating  it  &om  the  skulL  The  incision  down 
the  neck  is  sometimes  made  on  the  side  which  is 
intended  to  be  hid  firom  view.  The  large  skulls  of 
some  Parrots  frequently  oblige  the  operator  to  skin 
their  necks  by  some  such  method ;  and  some  of 
the  Ducks  and  Geese  likewise  require  it. 

Birds  with  large  tarsi,  as  the  Screamers. — It  is 
not  only  of  importance  to  attend  to  the  feet  of  such 
specimens,  in  order  to  prevent  the  loss  of  the  epi- 
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dermis,  but  it  is  also  requisite  to  retain  the  size  and 
shape  of  the  tarsi  which  in  those  birds,  form  a  very 
prominent  character.  To  preserve  them,  an  opening 
must  be  made  down  the  back  of  the  tarsis,  and  the 
tendrons,  &c.,  removed;  some  preservative  is  then 
applied  and  the  space  filled  up  with  cotton.  The 
edges  of  the  skin  need  not  be  sewn  together,  but  if 
simply  brought  in  contact,  and  the  tarsi  bandaged 
with  broad  tape  until  they  are  dry,  it  will  retain 
its  proper  place  and  unsightly  stitches  be  avoided. 

Birds  with  fleshy  ca/rundes, — Such  species  are 
numerous,  and  the  caruncles  vary  much  in  form,  so 
that  the  operator  must  exercise  his  judgment  in  pre- 
paring and  stuffing  them,  of  course  endeavouring  to 
keep  the  opening  as  much  out  of  sight  as  possible. 
It  will  also  be  requisite  to  take  accurate  notes  of  the 
colour  of  the  naked  skin,  which  in  life  is  often  very 
intense,  strongly  contrasted  and  beautiful,  but  which 
rapidly  fades  after  deatL 

Birds  with  tumid  nostrils^  as  Pigeons. — Aa  in 
this  Order  the  nostrils  form  a  prominent  feature,  care 
must  be  taken  to  preserve  them  of  the  proper  size 
and  form.  Make  an  incision  from  beneath  into  the 
soft  and  tumid  portion,  and  after  applying  a  little 
preservative,  fill  it  out  with  cotton. 

Birds  with  fat  skins. — Most  water-birds.  Petrels 
especially,  have  a  quantity  of  very  oily  fat  beneath 
the  skin,  which,  without  the  greatest  care,  will 
seriously  soil  the  feathers  ;  to  avoid  which,  the  olea- 
ginous matter  must  be  absorbed  as  the  skinning 
process  proceeds  by  using  plaster  of  Paris,  or  placing 
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cotton,  rag,  or  bibulous  paper,  so  as  to  protect  the 
plumage.  When  the  body  has  been  removed  it  is 
still  requisite  to  take  away  as  much  as  possible  of 
the  fat  from  the  skin  by  scraping  it  off,  and  absorbing 
the  remainder  with  plaster  of  Paris ;  not  only  to 
preserve  the  feathers  clean,  but  also  to  prevent  the 
skin  from  becoming  rotten. 

Birds  which  are  clothed  on  the  breast  with  very 
delicate  and  satin-like  feathers^  such  as  the  Qrebes, 
are  frequently  skinned  from  the  back,  the  incision 
being  made  from  below  the  shoulders  to  the  rump. 
The  advantage  derived  from  this  is,  that  the  purity 
of  the  plumage  on  the  breast  can  be  better  preserved, 
and  the  appearance  of  a  seam,  which  it  is  difficult  to 
conceal,  avoided ;  while  the  opening  on  the  back  is 
of  less  consequence,  as  there  the  seam  can  be  better 
disguised  by  the  difference  in  colour  and  arrange- 
ment of  the  feathera 

Some  time  should  elapse  after  a  specimen  has 
been  killed  before  attempting  to  skin  it;  but  if 
from  any  cause  it  is  found  necessary  to  skin  a  bird 
immediately  after  death,  which,  from  the  rapidity  of 
putrefiu^ion^  as  well  as  from  other  causes,  will  some- 
times happen  in  very  hot  climates,  care  must  be  taken 
to  injure  as  few  as  possible  of  the  large  vessels,  and 
some  cotton  should  be  at  hand  to  staunch  the  flow 
of  blood.  The  blood  will  be  found  to  flow  freely 
from  most  water  birds  even  at  a  considerable  time 
after  death,  so  that  the  same  precautions  are  neces- 
sary. 

When  the  skins  are  dry  they  should  be  examined. 
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and,  if  found  free  from  the  attacks  of  insects,  packed 
with  camphor  in  the  boxes  intended  to  receive 
them. 

Long-necked  birds  are  sometimes  stowed  with 
the  neck  folded  down  beneath  one  wing,  which 
practice  has  been  recommended  by  some ;  but,  if 
possible,  it  should  be  avoided,  as  some  of  the  feathers 
dry  in  an  unnatural  position,  which  it  is  impossible 
afterwards  properly  to  rectify. 

Notes  should  be  made  of  the  colour  of  the  irides 
of  the  specimens  procured,  and  of  the  bill  and  feet. 

The  alimentary  canal  should  be  kept  either  dried 
and  inflated  or  preserved  in  spirits,  or  an  accurate 
sketch  should  be  made. 

The  etema  of  the  different  birds  skinned  should 
likewise  be  kept ;  the  mode  of  preparing  which  will 
be  given  with  the  directions  for  bones  and  skeletons 
for  transportation. 


REPTILES  AND  AMPHIBIANS. 

The  assistance  of  the  inliabitants  of  the  places 
visited  will,  perhaps,  be  found  of  fully  as  much  ser- 
vice in  this  as  in  any  branch  of  Zoology,  not  only  in 
obtaining  specimens,  but  in  furnishing  native  names, 
and  making  known  the  haunts  of  different  species, 
many  of  which,  especially  some  of  the  Amphibians, 
lurk  in  obscure  places,  and  thus  might  be  overlooked 
by  the  collector ;  nor  is  this  all,  for  information  may 
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be  procured  relating  to  those  species  which  should 
be  avoided  in  combat,  and  which  should  be  captured 
with  care. 

A  very  shght  blow  across  the  spine  of  a  snake 
will  suflficiently  paralize  it  to  stop  its  progress; 
when  secured,  with  a  small  and  sharp-pointed  pen- 
knife, or  some  such  instrument,  wound  the  spinal- 
cord  immediately  between  the  base  of  the  skull  and 
the  first  vertebraB,  wliich,  without  injuring  the  spe- 
cimen, will  instantly  put  an  end  to  its  power  to 
escape  or  to  do  harm  ;  this  can  readily  be  managed, 
supposing  the  species  to  be  a  venomous  one,  by 
placing  a  stick  on  its  head  while  the  operation  of 
pithing  is  performed.  A  little  noose  of  fine  copper 
wire  fastened  to  the  end  of  a  rod  may  sometimes  be 
serviceable  for  capturing  specimens. 

All  small  species  are  best  preserved  in  spirits,  and 
it  is  only  the  larger  ones  which  should  be  skinned. 
When  a  specimen  is  put  into  spirit,  care  should  be 
taken  to  allow  some  of  the  fluid  to  get  into  the 
intestinal  canal  which  can  most  certainly  be  effect- 
ed by  injecting  it  into  the  mouth  with  a  syringe;  the 
neglect  of  this  precaution  often  causes  the  loss  of 
the  epidermis  about  the  lower  part  of  the  abdo- 
men, even  when  specimens  are  placed  singly  in  strong 
spirit.  When  collecting  for  transportation,  too  many 
specimens  should  not  be  put  together  into  one  jar, 
as  the  quality  of  the  spirit  frequently  becomes  so 
deteriorated  as  to  destroy  its  preservative  propertiea 

Skinning. — ^Turtles  may  be  prepared  by  sepa- 
rating the  plastron  from  the  carapace,  which  can 
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be  very  readily  done  by  cutting  it  through  at  the 
sides  with  a  strong  knife  ;  but  for  tortoises  it  will 
be  necessary  to  use  a  saw,  in  order  to  separate  one 
side,  when  the  plastron  may  be  elevated  and  forced 
from  its  connexion  with  the  other  side,  where  the 
bones  unite,  but  before  it  is  raised,  let  the  skin 
around  the  legs,  tail,  and  neck,  be  separated  from  it 
When  the  specimen  is  opened  all  muscle  and  &t  can 
be  easily  removed,  and  the  neck,  feet,  &a,  skinned 
as  in  other  quadrupeds ;  which  being  accomplished, 
and  the  preservative  applied,  these  parts  should  be 
filled  with  cotton,  to  keep  them  distended  to  the 
natural  size.  The  plastron  may  be  confined  to  the 
carapace  by  a  piece  of  twine  tied  round  them,  which 
will  answer  the  purpose  until  the  specimen  is  finally 
/prepared. 
.  Lizards  may  be  opened  and  skinned  like  other 
quadrupeds,  ;b\^  especial  caution  must  be  observed 
ID^  skiuning'jthe  tail,  which  operation  is  rendered  ex- 
trenx^y/difficult  by  the  brittleness  of  that  member ; 
and  in  such  species  as  possess  very  long  and  slender 
tails  it  is  better  not  to  attempt  it  When  filling  out 
the  skin  of  such  species  as  possess  a  gular  pouch, 
attention  should  be  paid  to  that  part,  so  as  to  keep 
its  proper  size  and  form ;  and  when  a  specimen  pos- 
sesses a  dorsal  or  other  crest,  it  will  be  well  to  keep 
it  properly  stretched  with  pins,  upon  cork,  until  it 
is  dry,  in  order  to  avoid  the  necessity  of  relaxing 
it  when  the  skin  is  set  up. 

In  filling  out  the  skins  of  such  species  as  have 
very  depressed  bodies,  the  operator  should  carefully 
preserve  the  natural  form. 
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Snakes, — In  skinning  snakes,  an  incision  of  three 
or  four  inches  in  length  should  be  made  on  one  side 
of  the  neck,  commencing  from  behind  the  jaw ;  the 
skin  must  be  laid  back  and  the  head  separated  from 
the  first  cervical  vertebra ;  if  a  piece  of  twine  be 
then  made  fast  to  the  neck  and  tied  to  some,  fixed 
object,  the  skinning  may  be  speedily  accomplished, 
by  drawing  it  back  and  dissecting  with  the  scalpel  a 
little  beyond  the  vent,  when  it  will  be  sometimes 
necessary  to  make  another  incision  along  the  side  of 
the  tail,  towards  the  tip,  in  order  to  skin  it.  The 
entire  skeleton  may  be  very  easily  preserved  along 
with  the  skin,  by  dissecting  the  skull  out  instead  of 
detaching  it  from  the  vertebrcs.  When  the  skin  has 
been  removed  and  preservative  applied,  it  may  be 
allowed  to  dry  without  being  distended,  and  when 
perfectly  dry  it  can  be  rolled  up  and  packed  away 
in  small  compass. 

Am^phiJbians, — Whenever  it  may  be  desirable  to 
skin  any  large  toads  or  frogs,  the  process  can  be 
effected  as  with  other  quadrupeds ;  the  skin,  after 
the  application  of  the  preservative,  should  be  filled 
with  sand,  or  some  such  material,  as  it  enables  the 
operator  to  mould  the  form  into  the  natural  shape 
much  better  than  if  any  other  stuffing  was  used. 


FISHES. 

Whenever  practicable,  fish  should  be  preserved  in 
spirits,  a  quantity  of  which  should  be  forced  into 
the  abdominal  cavity  of  each  specimen,  before  it  is 
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placed  in  the  collecting-jar  ;  it  is  advisable  also  to 
enclose  each  individual  in  a  calico  or  muslin  ba^,  to 
prevent  injury  fipom  rubbing  against  other  objects. 
Delicate  species  ought  not  to  be  placed  indiscrimi- 
nately with  tougher  kinds,  but  should  be  kept  in 
small  numbers  by  themselves,  and  be  preserved  in 
camphorated  spirit.  Each,  when  placed  in  the  col- 
lecting-jar, should  have  a  tally  attached  to  it  cor- 
responding with  a  number  in  the  note-book,  where 
all  necessary  particulars  should  be  recorded. 

Skinning, — ^Extreme  caution  is  sometimes  neces- 
sary in  skinning  fish  to  prevent  the  loss  of  scales ; 
those  species,  therefore,  which  have  this  covering 
loosely  attached,  should  have  a  piece  of  tissue  or 
other  thin  paper  pasted  over  them,  or  be  covered  over 
with  mucilage  before  the  operation  is  commenced. 

Fish,  such  as  the  P&rchy  may  be  preserved  either 
entire  or  as  sections.  For  the  former  method,  an 
opening  is  made  along  the  abdomen  extending 
the  entire  length  of  the  fish,  or  along  the  lateral 
line ;  in  either  case,  the  skin  is  to  be  turned  back  on 
both  sides,  the  head  separated  from  the  vertebrsBy 
the  fins  cut  through  with  scissors,  and,  when  the 
whole  body  has  been  skinned,  the  fleshy  portion  and 
spine  are  to  be  divided  at  the  tail ;  the  different  parts 
of  the  head,  where  there  is  muscle,  should  then  be 
attended  to ;  and  although  it  is  always  difficult, 
and  frequently  impossible,  to  remove  this,  yet  an 
opening  in  it  may  be  made  with  a  blunt  scalpel,  to 
enable  some  preservative  to  be  applied,  and  more 
particularly  in  order  that  stuffing  may  be  thrust  in, 
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to  compensate  for  the  contraction  of  the  muscle  in 
drying.  After  the  application  of  the  preservative, 
the  skin  should  be  Med  out,  the  form  of  the  fish 
being  carefully  preserved  on  one  side,  after  which 
the  opening  may  be  sewn  up.  It  is  recommended 
that,  when  circumstances  permit,  the  fins  should 
be  stretched  with  pins  on  cork,  as  they  can  seldom 
be  so  well  expanded  after  having  once  been  dried. 

To  prepare  sections  of  fish,  the  skin  must  be  cut 
all  round  along  the  base  of  the  fins  on  one  side, 
separating  it  firom  the  head,  which,  however,  must 
be  left  entire ;  that  part  of  the  skin  is  next  to  be 
taken  away,  and  the  body  may  then  be  removed  in 
the  usual  manner.  The  proper  form  and  convexity 
are  to  be  given  to  the  section  by  pinning  it  upon  a 
thin  piece  of  soft  wood  and  stuffing  it,  at  the  same 
time  expanding  the  fina  When  the  skin  is  dry,  it 
may  be  removed  from  the  board  and  packed.  In 
preparing  the  skins  of  fish  the  gills  should,  as  a  ge- 
neral rule,  be  allowed  to  remain  ;  but  when,  firom 
their  size,  they  are  likely  to  retain  too  much  mois-. 
ture,  they  ought  to  be  carefully  removed,  and  dried 
separately.  The  palatal  bones  and  other  parts  of 
the  mouth  should  never  be  mutilated. 

Sharks. — The  whole  of  the  body  and  head  must 
be  removed  in  skinning  these  animals,  leaving  the 
jaws  attached  ;  and  as  the  skin  is  closely  and  firmly 
connected  to  the  muscle  it  wiU  be  necessary  to  dis- 
sect with  much  caution ;  if  the  skin  be  filled  out, 
the  natural  form,  especially  of  the  head,  should  be 
accurately  retained. 

pp  2 
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Ray8, — These  should  be  opened  on  the  ventral  sur- 
face by  a  semilunar  incision;  in  small  specimens 
little  more  can  or  need  be  done  than  to  remove  the 
viscera,  and  detach  the  skin,  by  the  handle  of  the 
scalpel,  from  the  more  muscular  parts,  to  enable  the 
operator  to  apply  preservative  and  insert  stuffing. 
More  will  be  required  in  large  specimens,  but  the 
skinning  cannot  be  carried  to  the  edge  of  the  fins. 

Flat-fish  should  be  preserved  entire,  the  opening 
being  made  on  the  ventral  edge  and  carried  along 
the  fin  on  the  colourless  side. 

Eels  may  be  skinned  in  the  same  manner  as 
snakes,  an  opening  being  made  in  the  skin  for  a 
short  distance  along  the  neck,  when  the  head  may 
be  separated  and  the  body  removed.  The  skin  may 
be  filled  with  sand  to  distend  it,  which  will  facili- 
tate the  operation  of  moulding  to  the  proper  form, 
and,  when  dry,  the  sand  may  be  allowed  to  fisdl  out. 

Trunk-fishea, — ^These  being  enveloped  in  a  hard 
and  solid  covering,  a  different  process  is  necessary, 
A  portion  of  the  external  coat,  of  an  oval  form, 
must  be  cut  out  from  the  belly,  by  which  means  the 
viscera,  &a,  can  be  removed ;  the  vertebrse  and 
muscle  firom  the  tail  may  generally  also  be  taken 
away  by  the  same  opening,  but  if  not,  an  incision 
should  be  made  along  the  skin  of  the  tail  to  effect 
it,  in  order  that  stuffing  may  be  introduced,  and 
thus  prevent  the  shrinking  of  that  part.  It  will 
not  be  necessary  to  do  more  than  apply  preservative 
to  the  inside  of  these  fish,  as  they  will  retain  their 
proper  form  when  dry. 
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FishHskins  should  be  packed  in  comparatively 
shallow  boxes,  to  avoid  too  great  pressure  on  the 
lower  specimens,  and  each  one  should  be  covered 
with  thin  paper,  and  have  the  fins  properly  pro- 
tected with  cotton.  Tow,  or  some  soft  material, 
should  be  placed  between  the  layers  of  skins,  and 
camphor  should  be  placed  in  the  box. 


Directions  for  CoUedi/ng  Bones  and  Skeletons. 

The  preservation  of  bones  and  skeletons  has  been 
generally  much  neglected  by  collectors,  and  while 
the  skins  of  peculiarly  interesting  animals  are  often 
very  common,  their  skeletons  are  extremely  rare,  or 
altogether  unknown;  and  yet  skulls,  bones,  and 
entire  skeletons  of  animals  can  be,  in  most  cases, 
prepared  for  transportation  as  readily  as  skina 

Skvlls  may  be  prepared  by  removing  the  principal 
part  of  the  musde,  and  allowing  the  remainder  to 
dry ;  or,  where  convenient,  they  may  be  boiled  first, 
which  will  greatly  facilitate  the  cleaning  process, 
and,  when  thoroughly  dry,  they  may  be  separately 
wrapped  in  paper  and  packed ;  small  skulls,  in  cold 
climates,  may  be  dried  with  the  whole  of  the. muscle 
attached ;  but  in  all  cases  the  brain  should  be  re- 
moved. 

Separate  bones  may  be  prepared  in  the  same  way, 
and  the  long  bones  of  large  animals  should  be  bored 
at  each  end  to  permit  the  escape  of  the  medullary 
matter,  but  the  holes  should  not  be  very  large. 
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Skeletons. — ^To  prepare  the  skeletons  of  large 
mammalB^  the  muscle  should  be  removed,  and  the 
bones  boiled,  or  they  may  be  dried  at  once,  but  the 
former  method  is  preferable,  though,  perhaps,  not 
often  practicable ;  in  either  case  the  bones  should  be 
separated,  as,  by  so  doing,  they  will  not  only  dry 
more  quickly,  but  can  also  be  packed  in  smaller 
compass.  In  separating  the  bones,  the  cartilages  of 
the  ribs  which  are  attached  to  the  sternum  should 
be  separated  with  it,  the  disunion  being  made  at  the 
end  of  each  rib.  When  a  skeleton  is  boiled,  the 
sternum  and  cartilages  of  the  ribs  should  not  be  in- 
cluded ;  the  cartilages  of  the  scapulae  should  likewise 
be  kept  above  the  water. 

The  paddles  of  the  Cetaceans  should  not  be  boiled, 
but  the  skin  and  fat  be  removed  with  the  knife,  and 
the  bones,  with  their  natural  attachments  and  what- 
ever else  may  adhere  to  them,  be  allowed  to  remain 
until  the  final  preparation. 

The  skeletons  of  smaller  animals  may,  in  cold  cli> 
mates,  be  very  easily  preserved  by  removing  a  few 
of  the  larger  muscles  and  allowing  the  remainder  to 
dry.  In  warm  or  temperate  climates  it  will  be 
necessary  to  dissect  away  more  of  the  muscle  before 
drying  them.    The  viscera  must  always  be  removed. 

The  skeletons  of  Birds  may  be  prepared  in  a  simi- 
lar way,  and  it  will  serve  as  an  additional  protection 
from  injury  if  the  primary  wing  feathers  are  allowed 
to  remain  attached,  so  that  when  the  head  is  bent 
down  along  the  side  of  the  body,  and  the  legs  folded 
up,  the  wings  may  be  closed  and  confined  with  a 
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piece  of  twine,  while  the  quill  feathers  serve  to  en- 
close the  whole  within  a  small  and  safe  package.  It 
will  be  requisite  to  remove  only  the  viscera  and 
pectoral  muscles  of  small  species  before  drying  them. 

The  sterTUL  of  such  birds  as  have  been  skinned 
may  be  preserved  by  removing  the  large  pectoral 
muscles,  and  drying  them.  The  furcula,  clavicles, 
and  scapulae,  should  be  allowed  to  remain  attached 
to  each  sternum ;  all  the  rest  can  be  separated. 

Reptiles  and  Amphibians  may  be  prepared  as  the 
Mammalia,  the  large  species  having  the  bones  sepa- 
rated, and  either  boDed  or  dried  at  once,  and  the 
small  species  having  the  chief  part  of  the  muscle 
removed  and  dried  entire;  with  some  it  will  be 
sufficient  to  remove  the  viscera  only,  and  then  dry 
them.  Turtles  and  tortoises  may  be  preserved  by 
removing  the  plastron  from  the  carapace  as  directed 
for  skinning,  dissecting  the  muscle  from  the  neck 
and  extremities,  and  taking  away  the  viscera  and 
&t  from  the  interior  of  the  shell  Most  of  the  small 
species  of  Reptiles,  and  particularly  the  Amphibians, 
which  are  intended  for  skeletons,  will  be  best  pre- 
served in  spirits. 

Fish. — ^The  heads  of  fish  may  generally  be  pre- 
served by  removing  some  of  the  muscle  from  the 
cheeks  and  drying  them,  or  where  rapid  dessication 
can  be  effected,  they  may  be  dried  entira  The  whole 
fish  may  frequently  be  preserved  for  a  skeleton  by 
removing  the  viscera  and  drying  it;  or  when  it  is  too 
large,  or,  where,  from  other  causes  it  cannot  be  dried 
with  sufficient  speed,  the  muscle  may  be  removed 
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from  the  back  and  the  sides  of  the  tail  en  masse, 
commenciBg  by  making  an  indssion  along  each  side 
of  the  dorsal  fin,  from  the  back  part  of  the  skull  to 
the  caudal  fin,  and  continuing  it  round  to  the  an- 
terior part  of  the  anal  fin^  when  the  greater  portion 
of  the  muscle  can  be  dissected  away  on  either  side 
separately,  taking  particular  care  not  to  interfere 
with  the  ribs,  or  the  styles  which  branch  off  from 
them,  and  which  are  sometimes  continued  along  the 
vertebrBB  nearly  to  the  end  of  the  tail  In  some 
fishes,  such  as  the  eels,  it  will  not  be  so  easy  to 
remove  the  muscle,  on  account  of  the  number  of 
small  bones  which  pierce  it  Such  specimens  as  are 
intended  for  skeletons  and  cannot  be  otherwise 
prepared,  will  be  better  preserved  in  spirits  pro- 
vided it  is  of  good  quality,  that  too  many  specimens 
are  not  placed  together  in  it,  and  especially  that  it  may 
have  free  communication  with  the  abdominal  cavity, 
otherwise  the  ribs  will  lose  their  attachments  to  the 
vertebrae.  Skeletons  and  bones  preserved  according 
to  the  foregoing  instructions  and  carefully  stowed 
in  boxes  with  soft  packing,  can  be  as  well  prepared 
afterwards  as  fresh  specimens,  provided  they  are 
not  allowed  to  get  wet  after  being  packed. 


MOLLUSKS. 


In  collecting  Mollusca  the  dredge  is  the  important 
instrument,  a  single  scrape  of  which,  in  deep  water 
in  an  unknown  portion  of  the  bed  of  the  sea,  is 
worth  hours  searching  along  the  strand.    "  Having 
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arriyed  at  the  fishing-ground,  ascertain  the  depth  of 
the  water  and  the  nature  of  the  bottom  with  a 
sounding  lead ;  register  these  data,  which  are  of  the 
greatest   importance,   in  a  pocket  journal;    drop 
the  dredge  overboard,  allowing  one-third  more  line 
than  the  ascertained  depth,  and  drag  the  dredge 
along  by  sailing  or  rowing;  when  full,  let  it  be 
dragged  into  the  boat     Let  the  Nudibranchiate- 
Mollusks,  Holothurians,  and  other  soft  animals,  de- 
mand your  first  attention ;  make  a  sketch  of  all  rare 
and  curious  forms,  and  wrap  each  specimen  in  a  piece 
of  tin-foil  before  putting  it  into  a  bottle  of  alcohol, 
or,  if  you  desire  to  study  their  habits  to  advantage, 
place  it  in  a  bottle  of  searwater.  The  remainder  of 
the  contents  is  thrown  into  a  tub,  and  the  dredge 
lowered  whilst  it  is  being  sorted."    When  the  con- 
tents of  the  dredge  are  muddy,  they  must  be  placed 
in  wire  sieves  and  water  poured  on  them  till  the  shells 
remain  visible  at  the  bottom.    The  best  grounds  for 
dredging  are  those  of  sand,  smooth  stones,  sandy 
mud,  and  sea-weed  bottoms;  rocky  and  coral  bottoms 
often  tear  the  bag  and  break  the  line  of  the  dredge. 
The  greater  the  depth  dredged,  the  more  important 
the  results ;  and  the  objects  secured,  though  few  in 
number,  will  frequently  be  either  new  or  very  rare. 
The  best  description  of  dredge  is  that  invented  by 
Mr.  Ball,  of  Dublin,  the  cost  of  which  is  only  about 
seven  shillings,  its  weight  seven  or  eight  pounds, 
and  which  may  be  stowed  in  a  carpet  bag  of  mode- 
rate size.     In  this  dredge  "the  two  scrapers  are 
each  twenty  inches  in  length  by  two  inches  in 

ff5 
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breadth ;  parallel  with  their  lower  edges,  fourteen 
holes  ai-e  pierced  equidistant  from  each  other,  to 
receive  the  laces  of  the  bag.  These  two  plates,  or 
scrapers,  are  joined  by  means  of  two  cross-bars,  so 
as  to  form  an  angle  of  about  forty-five  degrees  with 
the  plane  of  this  position ;  each  bar  is  five  inches  in 
length  by  three-and-a-half-eighths  in  diameter.  The 
arms  are  each  sixteen  inches  in  length  by  three 
eighths-and-a-half  in  diameter,  and  play  upon  the 
cross-bars  by  means  of  double  swivel-joints.  Their 
anterior  extremities  are  beaten  flat,  so  as  to  meet 
closely  and  vertically,  and  are  pierced,  for  the  recep- 
tion of  the  bolt,  which  at  the  same  time  passes 
through  the  extremities  of  what  may  be  termed  the 
bridle-ring,  to  which  the  rope  is  aflixed."  By  draw- 
ing the  bolt  and  folding  the  arms  inwards  the 
dredge  is  readily  stowed  away.  "  In  no  case  should 
the  bag  exceed  eighteen  inches  in  depth ;  one  may 
be  best  made  of  twine,  with  meshes  half-an-inch 
apart,  and  another  of  cheese-cloth  or  serge  for  fine 
work."  The  net  may  also  be  formed  of  a  raw  hide, 
with  holes  punched  in  it  The  strength  of  the  rope 
must  be  regulated  by  the  depth  at  which  the  dredge  is 
used,  but  in  all  cases  a  fourteen  pound  weight  shoidd 
be  attached  to  the  rope  at  the  distance  of  six  inches 
fi-om  the  dredge. 

Small  hand-nets  made  of  cheese-cloth  and  fixed  to 
an  iron  ring  with  a  socket,  for  a  walking  stick,  will 
be  useful,  or  a  circular  tin  spoon  pierced  with  holes, 
will  answer  the  same  purpose,  namely,  for  scraping 
the    bottoms    of  pools  for  small    delicate   shells. 
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Several  moderateH3ized  sieves  are  also  reqidsite  for 
sifting  mud  and  sand,  and  for  washing  the  contents 
of  the  dredga  These  may  be  four  or  five  inches 
high,  and  the  meshes  of  their  brass  or  copper  bot- 
toms should  be  one-tenth  of  an  inch  apart.  These 
sieves  should  be  filled,  and  the  contents  frequently 
washed  by  pouring  water  on  them,  or  by  repeated 
dipping  in  the  sea^  by  attaching  three  strings  to  the 
sides,  which  are  held  in  the  hand.  When  the  ship 
is  at  anchor  "fishing"'  for  MoUusks  may  be  carried 
on  by  dropping  a  fine  line  with  a  small  hook  baited 
with  a  bit  of  flesh.  In  this  manner  Olives,  Mar- 
ginellas.  Harps,  and  Volutes  may  be  taken.  The 
same  method  may  be  adopted  among  rocks,  and 
coral-banks,  where  the  dredge  cannot  be  used.  The 
ship's  anchor  will  sometimes  bring  up  shells  sticking 
to  the  mud  on  the  palms.  Where  divers  are  em- 
ployed valuable  species  may  often  be  obtained  from 
the  stones,  sponges,  madrepores,  &a,  they  may 
bring  up,  and  in  the  middle  of  which  they  are  con- 
cealed. The  stomachs  of  fishes  of  all  descriptions 
should  be  carefully  examined,  many  among  them, 
especially  the  ground-feeders,  being  excellent  Con- 
chologists.  Acquaintance  should  be  made  with  the 
fishermen  of  the  place,  who  often  procure  rare  shells 
in  fine  condition ;  these  men  are  often  acquainted 
with  the  localities  and  habits  of  Mollv^ca,  and  must 
be  questioned. 

The  markets  must  be  frequented  and  searched, 
many  interesting  species  of  Mollusks  being  used  in 
different  countries  for  food,  lamps,  and  other  econo- 
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mical  purposes.  The  Malays  and  Chinese  collect 
great  heaps  of  shells  for  the  purpose  of  burning 
them  into  lime  for  mixing  with  their  betel-nut  and 
sirih-leaf  for  chewing.  Fluviatile  shells  must  be 
obtained  by  the  spoon  and  the  water-net,  except  in 
lakes,  where  the  dredge  may  be  employed.  Many 
species  are  found  adhering  to  the  under  surface  of 
dead-floating  leaves,  or  clinging  to  old  trees  and 
logs  in  the  water,  or  crawling  on  the  stones  partially 
out  of  the  water,  or  along  the  oozy  banks ;  while 
many  again  will  be  discovered  partially  or  entirely 
buried  in  the  mud.  Land  shells  are  taken  in  the 
greatest  abundance  after  showers  and  early  in  the 
morning,  or  during  the  evening  and  night ;  they 
are  found  crawling  on  the  leaves  of  plants  or  on  the 
the  ground  among  damp  moss  and  dead  vegetable 
matter,  under  heaps  of  stones  or  loose  bark  of 
trees,  or  in  holes  of  their  trunks  and  fissures  of  the 
bark,  or  along  pathways,  and  in  fields,  woods,  and 
heaths.  Many  of  the  smaller  kinds  may  be  taken 
by  sweeping  the  bushes  with  a  net. 

The  littoral  species  of  Molluaca  are  found  on  the 
reefs  and  rocks  which  the  sea  leaves  uncovered  on 
the  receding  of  the  water,  and  where  they  hide  under 
the  stones  until  the  tide  returns.  They  are  often 
most  numerous  after  a  storm  ;  stones  must  be  tmn- 
ed,  the  heaps  of  sea-weed  raised  and  their  roots 
examined,  the  little  pools  must  be  explored,  fis- 
sures of  rocks  peeped  into,  and  coral-masses  broken 
and  uprooted.  Starfishes,  and  other  Echinoderms 
and  Sponges  must  be  very  carefully  examined  for 
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parasitic  species  which  bury  themselves  in  the  skin, 
and  which  may  be  detected  by  the  tumours  they 
produce,  or  by  the  holes  they  inhabit 

The  rocks  must  be  keenly  searched  for  Limpets 
and  Chitons,  which  frequently  assume  the  colour  of 
their  habitat,  and  require  a  practised  eye  to  detect 
them ;  they  must  be  taken  by  surprise,  and  sud- 
denly lifted  off  by  the  point  of  a  knife  before  they 
can  fix  themselves  firmly.  The  internal  parts  of  the 
Limpets  can  be  simply  removed,  but  the  Chitons 
must  be  placed  in  fresh  water,  their  inside  carefully 
removed,  and  then  strapped  down  upon  thin  strips 
of  wood  ;  tied  to  layers  of  talc  and  placed  in  spirits 
is  the  very  best  mode,  taking  care,  however,  not  to 
injure  the  gills  or  margios  of  the  mantle.*  When 
the  sea  bathes  the  roots  of  trees,  as  the  Mangroves, 
which  it  does  in  many  parts  of  tropical  shores, 
LittorincB,  Oetrece,  NeritincSy  and  Auricul(B,  will 
be  found  on  their  trunks,  and  among  the  branches 
and  roots  that  are  out  of  the  water.  Bubbles  of 
air  will  shew  where  shells  are  hid  in  the  mud  or 
sand,  as  will  little  hillocks,  grooves,  holes,  and  ver- 
micular-formed heaps  of  excrement.  The  bur- 
rowers  in  the  sand  must  be  turned  out  promptly 
by  a  digging  implement  of  some  sort,  taking  care 
not  to  crush  the  valves  by  the  pressure  of  the  soil 
around  them.  The  PholadeSy  and  other  bivalves 
that  live  in  calcareous  rocks,  may  be  detected  by  the 

*  Chitons  placed  in  salt-water  on  a  piece  of  slate  will  adhere 
natiirallyy  and  may  then  be  removed,  and  their  backs  held  to  the 
fire,  when  they  will  dry  nicely  in  tUu. 
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holes  and  tubes  they  form ;  the  shells  must  be  care- 
fully broken  out,  and,  when  a  tube  is  attached,  it 
must  also  be  preserved  with  a  portion  of  the 
rock. 

Most  MoUnsca  are  killed  by  plunging  them  into 
hot  water ;  when,  however,  they  are  very  delicate, 
the  water  should  be  added  gradually.  The  animal, 
when  dead,  is  removed  with  a  pin  or  piece  of  crooked 
wire,  or,  if  a  bivalve,  with  the  point  of  a  knife. 
The  operculum,  when  present,  must  be  carefully 
wrapped  up  in  paper  and  placed  in  the  mouth  of 
the  shell ;  the  bivalves  must  be  tied  together  with 
string  or  thread.  The  marine  shells  may  be  soaked 
in  water  before  being  put  away,  to  extract  the  salt, 
but  no  cleaning  process,  or  oiling  of  the  specimens, 
should  ever  be  attempted. 

Shells  are  best  packed  in  shallow  boxes  of  mode- 
rate size,  so  as  to  contain  but  a  single  layer,  these 
shallow  boxes  may  then  be  packed  in  bulk  with 
saw-dust  or  shavings  between  them.  In  packing 
the  boxes,  cotton  must  be  placed  between  the  spe- 
cimens, and  very  fragile  individuals  must  be  placed 
separately  in  pill-boxes,  and  the  pill-boxes  stowed 
in  the  shallow  boxea  When  the  animal  is  removed 
from  a  large  shell,  ifc  is  sufficiently  valuable  for  pre- 
servation. If  for  anatomical  purposes,  it  should  be 
placed  in  spirits,  to  which  a  little  ammonia  has 
been  added,  to  keep  it  soft  ;  if  for  zoological  obser- 
vation, simple  alcohol  will  answer  the  purpose. 
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INSECTS. 

No  spot  should  be  overlooked  by  the  collector  in 
searching  for  Insects,  as  the  places  in  which  they 
lurk  are  as  numerous  and  diversified  as  the  forms 
of  these  creatures  themselvea  The  thick  wood  and 
the  sandy  plain,  the  hedge-row,  and  the  mouldering 
bank,  the  flowers  which  bedeck  the  fields  and  perfiime 
the  atmosphere,  as  well  as  the  putrid  carcase  which 
fills  the  air  with  repulsive  odours,  must  each  be  care- 
fully explored ;  the  bark  of  trees  must  be  raised,  and 
decaying  timber  broken  up,  in  search  of  the  species 
which  inhabit  such  localities;  and  old  banks  and 
sand-pits  must  be  closely  examined  for  the  Ryinenop- 
tera,  which  burrow  in  them.  The  Entomologist 
must  sometimes  patiently  turn  the  stones  on  the 
shore ;  at  others,  he  must  dabble  in  the  dark  still 
pool ;  at  all  times  and  in  all  places  he  must  be  on 
the  alert,  for  he  may  extract  a  Carrion-beetle  fi^om 
a  filthy  mass,  or  capture  a  Bee  as  it  sips  the  nectar 
from  the  fiowers ;  he  may  net  a  Butterfly  in  the 
brilliant  sunshine,  or  secure  a  Moth  as  it  flits  about 
his  midnight  lamp. 

When  it  can  be  made  convenient,  the  collector 
will  find  it  advantageous  to  prolong  his  visit  in  any 
place  he  may  select  for  exploring,  as  by  such  means 
a  better  knowledge  can  be  obtained  of  what  the 
locality  affords,  and  much  information  may  be  glean- 
ed relative  to  the  habits  of  species ;  if  he  reside 
for  any  length  of  time  in  a  particular  spot,  he  should 
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not  fail  to  employ  a  breeding-cage,  not  merely  be- 
cause many  rare  species  are  seldom  to  be  procured 
except  in  this  way,  but  also  on  account  of  the  light 
which  the  breeding  of  insects  throws  on  their  metar 
morphoses;  all  the  observations  made  should  be 
carefully  recorded,  and  it  will  likewise  prove  of 
great  service  if  drawings  are  taken  of  larvae  and 
pupse,  and  of  the  plants  on  which  the  former  feed. 

PreservaMon  of  Insects  for  transportation. — In 
preserving  Coleoptera  for  transport  many  may  be 
kept  in  camphorated  spirit ;  but  such  as  are  hairy 
had  better  be  pinned  down  and  dried,  the  pin  being 
always  thrust  through  the  right  elytron,  and  if  time 
permit,  the  legs  and  antennae  should  be  placed  in 
tlieir  natural  positions  at  once ;  but,  if  inconvenient, 
that  can  be  left  for  a  future  time,  when  the  speci- 
mens are  reset  for  the  cabinet.  Large  species  of 
Coleoptera  may  be  killed  by  immersion  in  hot  water 
or  spirit,  or  by  chloroform,  the  legs  and  antennaa 
can  then  be  folded  up,  and  the  specimens  dried  and 
placed  in  separate  card-  or  chip-boxes,  with  cotton  to 
protect  them  from  injury.  All  species  large  enough 
to  be  fastened  with  pins,  can  be  so  done  and  dried, 
but  more  time  and  space  are  requisite,  and  the  speci- 
mens are  more  likely  to  receive  injury ;  very  small 
species  must  be  put  on  little  slips  of  card  with  gum- 
tragacanth. 

Euplexoptera  and  Orthoptera  may  be  preserved 
in  spirits,  but  they  are  better  set  out  at  once  and 
dried.  The  pin  should  be  put  through  the  thorax, 
the  wings  kept  closed,  and  large  species  must  be 


MANUAL  OF  NATUEAL  HISTOET.  665 

opened  along  the  ander  side  of  the  abdomen,  the 
viscera  must  be  removed,  and  the  cavity  filled  with 
cotton. 

Neuroptera  and  Stegoptera  should  be  set  up  at 
once  and  dried,  the  wings  being  kept  in  that  posi- 
tion which  is  natural  to  the  species  when  at  rest ; 
the  pin  being  inserted  through  the  thorax.  They 
are  most  easily  killed  by  chloroforat  Some  may  be 
better  preserved  in  small  glass  tubes. 

Hymenoptera  are  preferably  to  be  pinned  through 
the  thorax,  and  set  at  once  with  the  wings  ex- 
panded ;  small  species  must  be  put  on  card.  Chloro- 
form is  the  best  mode  of  killing  these  insects,  and 
when  dead  they  should  be  removed  firom  the  col- 
lecting-bottle, and  put  into  a  dry  box,  otherwise  the 
soft  hairy  covering  of  some  species  becomes  much 
disfigured  by  moisture. 

Lepidoptera. — ^The  delicacy  and  beauty  of  this 
Order  demand  that  the  utmost  care  should  be  taken 
in  preserving  the  specimens,  as  the  slightest  touch 
is  sufficient  to  remove  some  of  the  scales  which 
cover  the  wings,  and  at  every  such  loss  some  colours 
disappear;  it  is,  therefore,  necessary  that  some 
speedy  method  of  killing  them  should  be  adopted, 
and  the  best  and  most  efifectual  agent  for  Moths  is 
chloroform,  as  it  immediately  stupifies  them,  prevents 
their  fluttering,  and  quickly  terminates  their  exist- 
ence ;  Butterflies  can  be  instantaneously  killed  by 
compressing  the  thorax.  Specimens  should  be  put 
out  at  once  by  being  transfixed  through  the  thorax, 
the  wings  being  expanded  and  kept  in  that  position 
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until  dry,  by  means  of  braces  of  card  or  slips  of 
glass  ;  the  latter  are  best  when  they  can  be  conye- 
niently  used,  as  their  weight  is  sufficient  to  retain 
the  wings  in  any  position  ;  and  the  smoothness  of 
the  surface  and  transparency  of  the  material,  afford 
advantages  which  are  not  possessed  by  any  other, 
so  that  the  operator  is  enabled  to  see  whether  the 
wings  are  properly  placed,  and  he  can  alter  and  ad- 
just them  without  removing  the  slips.  Moths  are 
best  set  by  pinning  them  to  cork,  grooved  so  as  to 
receive  their  bodiea  Large-bodied  species  must  be 
opened  and  filled  with  cotton,  as  described  for  the 
Orthoptera, 

Hemiptera  should  generally  be  set  out  at  once 
and  dried,  the  pin  being  thrust  through  the  thorax, 
and  the  wings  closed.  Some  may  be  preserved  in 
spirits,  others  placed  on  card. 

Homoptera. — Some  of  these  may  be  preserved  in 
spirits,  but  they  are  better  when  put  out  at  once,  a 
pin  being  run  through  the  thorax,  and  the  wings  kept 
closed.    Some  are  better  kept  in  small  glass  tubes. 

Strepsiptera  may  be  put  on  card  or  preserved  in 
smaU  tubea 

Diptera  should  be  preserved  dry,  the  pin  piercing 
the  thorax,  and  the  wings  being  expanded.  Small 
species  must  be  put  upon  card. 

Aplumiptera  should  be  preserved  in  small  glass 
tubes,  or  they  may  be  put  upon  card. 

CaterpiUara  are  best  preserved  in  spirits ;  but  as 
the  coloiu^  of  the  smooth-bodied  ones  are  very  eva- 
nescent, they  should  be  noted  at  the  time,  or,  as 
previously  mentioned,  drawings  should  be  made. 
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Whenever  mould  makes  its  appearance  on  insects 
preserved  in  boxes,  they  should  be  touched  with 
camphorated  spirit  applied  with  a  camel's-hair  pen- 
cil ;  the  same  thing  should  be  done  when  mites  are 
observed,  or  they  may  be  touched  with  a  weak  solu- 
tion of  corrosive  subUmate  in  alcohol  Camphor 
should  always  be  kept  in  the  boxea 

AiolopodcL — ^The  greater  number  of  these  will  be 
best  preserved  in  spirits,  though  some,  such  as  the 
Sugar-lice,  should  be  kept  in  small  glass  tubes. 

Arachnida, — ^These  are  all  best  preserved  inspirits. 

Crustacea  and  Epizoa^ — Some  are  best  kept  in 
spirits,  but  many  may  be  preserved  in  a  dry  state, 
to  effect  which,  the  specimens  must  first  be  placed 
in  fresh-water  for  two  or  three  hours,  to  remove  the 
salt,  when  they  may  be  opened  by  removing  the 
carapace  in  Brachyurous,  and  by  separating  the  tail 
from  the  thorax  in  Macrourous  Crustaceans,  and 
taking  out  the  soft  parts,  at  the  same  time,  the 
muscle  from  the  large  chelse  of  Crabs  and  Lobsters 
should  be  drawn  out  by  means  of  a  crooked  wire, 
and  if  the  specimens  are  very  large,  it  should  also 
be  taken  from  the  other  legs ;  a  little  preservative 
may  then  be  applied,  the  separated  parts  reunited, 
and  the  specimens  set  aside  to  dry,  after  placing  the 
legs  and  antennae  in  their  proper  positions. 

Cirrhopoda, — Many  of  these  are  best  kept  in 
spirits,  indeed  some  specimens  of  all  species  should 
be  so  preserved.  To  preserve  them  in  a  dry  state, 
they  must  first  be  put  into  fresh  water,  as  mentioned 
for  the  Crustaceans,  the  pedunculated  species  should 
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then  have  the  peduncle  stuffed  with  cotton,  to  keep 
it  of  the  natural  size  and  form  when  dry,  the  valves 
should  also  be  kept  apart  by  the  same  material,  and 
the  arms  of  the  animal  allowed  to  dry  protruded. 
Sessile  species  should  be  emptied  of  the  soft  parts  of 
the  animal,  the  shell  filled  with  cotton,  the  opercular 
portions  placed  in  their  natural  position  on  the  cot- 
ton and  fastened  to  it  with  gum,  and  when  the 
specimens  are  in  groups,  the  arms  of  some  of  the 
animals  should  appear  through  the  openings. 

Specimens  of  Crustaceans  and  Cirrhopods  ought 
to  be  packed  very  carefully  in  soft  materials,  par- 
ticularly the  former,  and,  as  far  as  practicable,  they 
should  be  placed  separately  in  chip-boxes,  and  have 
camphor  put  with  theuL  In  case  of  their  becoming 
mouldy  or  infected  with  mites,  they  may  be  treated 
after  the  manner  described  for  insects. 

AuTielida. — ^All  the  species  are  best  preserved  in 
spirits,  and  for  those  which  are  not  liable  to  be  cor- 
rugated by  it,  undiluted  spirit  is  preferable.  The 
specimens  should,  as  fSax  as  possible,  be  kept  separate 
in  small  bottles. 


RADIATA  AND  ACRITA. 

Star-fishes,  Sea-urchins,  Sea-cucumbers,  and  other 
Echinoderms  are  best  preserved  in  camphorated 
spirits.  If  any  specimens  are  required  for  subsequent 
dissection,  they  should  be  preserved  in  alcohol,  to 
which  a  little  ammonia  has  been  added. 

The  Brittle-stars,    however,    must  be  suddenly 
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plunged  into  firesh-water  to  prevent  them  from  throw- 
ing off  their  arms,  and  then  transferred  to  the  spirit ; 
to  preserve  them  dry,  they  should  be  dipped  for  a 
moment  in  boiling-water,  dried  in  a  current  of  air 
and  packed  in  paper.  The  Sea-urchins  or  EchinidcB, 
after  the  inside  has  been  carefully  removed,  pre- 
serv  lag,  however,  the  skeleton  of  the  "  lanthom"  or 
jaws,  should  be  sewed  up  separately  in  muslin  bags, 
to  preserve  their  spines,  previously  having  sub- 
mitted them,  for  several  hours,  to  a  bath  of  fresh- 
water. 

When  parasites  are  found,  such  as  Cavitary  or 
Parenchymatous  Entozoa,  the  part  to  which  the 
animal  is  attached  should  be  removed  along  with  it, 
in  order  to  preserve  the  mouth,  hooks,  or  sucking 
disk  by  which  it  adheres.  These  kinds  of  animals 
win  be  found  in  the  intestines,  liver,  &a,  of  many 
animals  which  are  opened,  and  also  adhering  to  the 
gills  and  noses  of  fisL  They  should  all  be  carefully 
collected  and  placed  in  alcohol  diluted  with  about 
a  third  of  fresh- water.  Coloured  drawings  should 
be  made  of  Sea-nettles  or  AcalephcBy  as  the  beauty 
of  their  forms  is  never  preserved  after  death,  even  In 
spirits;  they  must  be  placed  in  tumblers  of  sea- 
water,  and  drawn  while  in  their  living  state.  After 
placing  them  in  the  spirit  it  must  frequently  be 
changed  after  the  specimens  have  remained  in  it  for 
some  time,  as  a  very  large  amount  of  fluid  exudes 
from  their  gelatinous  bodies,  and  weakens  its  preserv- 
ative power. 

Fleshy-polyps,  Sea-anemones,  and  similar  forms 
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of  invertebrate  animals,  must  be  preserved  in  diluted 
spirits.  By  graduallj  adding  the  alcohol  to  the  sea- 
water  containing  the  living  specimens,  the  animals 
may  die  in  an  expanded  state,  when  they  should  be 
transferred  to  some  fresh  spirit.  The  same  thing 
may  occur  if  a  minute  portion  of  corrosive  sublimate 
is  added  to  the  water. 

To  capture  Infusorial-animalcules  or  minute  phos- 
phorescent forms,  and  other  microscopic  creatures 
floating  near  the  surface  of  the  sea  in  calms,  sheets 
of  stout  bibulous  paper  should  be  lowered,  raised  in 
a  horizontal  manner,  and  afterwards  dried  and  pre- 
served in  a  book  with  the  little  invisible  animals 
adherent  to  the  paper& 

Sponges  and  homy  and  calcareous  Corals,  should 
be  steeped  for  a  considerable  time  in  fresh-water, 
to  extract  the  salt,  and  then  dried  in  a  current 
of  air. 


II.— PHYTOLOGY. 

As  the  collection  and  preservation  of  plants,  and  of 
vegetable  products,  are  subjects  of  much  importance 
to  the  travelling  phytologist,  it  may  be  advantageous 
to  insert  for  his  use  some  brief  directions  when  to 
gather,  what  to  choose,  and  how  to  prepare,  as  the 
value,  both  scientific  and  intrinsic,  of  an  herbarium 
depends  far  less  on  multiplicity  of  objects,  than  on 
the  careM  selection,  ajxd  the  state  of  perfection 
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of  its  contents.  The  instruments  and  apparatus 
required  by  the  itinerant  botanist  are 
by  no  means  so  bulky  as  those  of  the 
zoologist,  nor  is  the  preparations  of 
his  specimens  so  complex  or  so  tedi- 
ous. His  equipment  should  com- 
prise,— 

1. — A  digger^  which  is  a  kind  of 
minature  spade ;  that  usually  em- 
ployed, is  from  seven  to  eight  inches 
in  length,  the  spud  being  two  inches 
and-a-half  long,  the  same  in  width  at  the  upper 
part,  but  slightly  narrowed  across  the  bottom,  and 
with  the  lower  angles  rounded. 

Another  form  which  we  would  more  particularly 
recommend,  is  the  one  here  represented,  which  is 
more  trowel-shaped,  the  spud  being  five  inches  long, 
and  concave  in  front.  These  should  be  constructed 
of  sufficient  strength  for  digging 
out  plants  in  hard  or  stony  ground. 
It  will  be  found  convenient  when 
using  these  instruments  to  have 
them  attached  to  the  wrist  by  means 
of  a  loop  of  cord  passed  through  the 
handles. 

2,  A  Botcmical-box  or  Vaacuhim; 
this  which  is  indispensable  for  long 
excursions,  and  particularly  in  hot 
climates,  is  made  of  tin  and  usually 
japanned.  Two  or  three  different  sizes  are  required, 
the  largest  being  twenty  or  twenty-one  inches  in 
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length,  from  nineteen  to  twenty  inches  in  circum- 
ference, and  five  inches  in  depth,  of  an  oblong  de- 
pressed form,  convex  externally,  the  curves  of  the 
opposite  sides  being  similar.  It  should  have  a  strong 
handle  at  one  end,  and  open  on  the  upper  surface  by 
a  lid  thirteen  inches  long,  fastened,  when  shut,  by 
means  of  two  hooked  wires  sliding  into  tin  sheaths. 
It  is  generally  advantageous  to  have  a  small  com- 
partment at  one  end,  about  an  inch  and-a-half  in 
depth,  in  which  labels  may  be  kept  ready  for  attach- 
ing to  plants,  or  small  specimens  may  be  preserved 
separately.  This  case  should  have  a  couple  of  tin 
bands  placed  along  one  of  the  sides,  to  permit  a 
leather  strap  to  be  passed  through,  for  the  purpose  of 
of  slinging  it  across  the  back.  The  next  size  which 
is  useful  for  ordinary  walks,  or  for  short  excursions, 
and  is  adapted  for  being  carried  in  the  hand,  is  four- 
fourteen  inches  long,  five  inches  wide,  and  two  and- 
a-half  inches  deep,  and  has  only  a  handle  at  one  end. 
The  third  should  be  small  enough  to  go  into  the 
pocket,  and  the  upper  sur£su:e  may  be  concave. 

3. — A  Fieldrbooh,  which  is  merely  a  portable  port- 
folio containing  absorbent  paper,  and  secured  by  a 
couple  of  strapa  Flaps  of  oiled-silk  or  other  thin 
water-proof  material,  should  be  attached  to  either 
end,  and  along  the  inner  edge  of  one  side,  for  the 
purpose  of  protecting  the  contents  fi^om  wet  This 
is  employed  for  preserving  small  and  very  delicate 
plants,  or  flowers  which  are  deciduous  or  fade 
quickly,  which  may  thus  be  spread  out  and  pressed 
immediately  on  being  gathered. 
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4. — An  instrument,  which  will  be  better  under- 
stood by  the  ac- 
companying outline 
than  by  description. 
The  upper  edge  a,  is 
sharp,  and  fitted  for 
cutting  specimens 
from  the  trunks  or 
large  branches  of 
trees ;  the  curved 
edge  6,  is  for  cut- 
ting branches  out 
of  ordinary  grasp ; 
and   c,   is  a    blunt 

cui-ve  for  hooking  them  down  for  the  sake  of  any 
particular  part.  It  may  be  fitted  to  a  long  handle 
by  a  ferule,  and  secured  by  a  thumb-screw  d 

5,— A  portable  BilUhook,   with  a  hatchet  edge 
along  the  back ;  this  may  be  can-ied  in  a  cur\'ed 
scabbard,  which  can 
be  attached  by  a  but- 
ton  or  similar  con-     fl    TTTJy 

trivance  to  a  belt,  or  L 

otherwise     slung   at 

the  side.     The  handle  should  be  made  of  two  pieces 

of  rough  leather  secured  to  a  central  plate  by  rivets. 

6.  Two  or  three  good  strong  jack-knives,  and  a 
smaller  sharp-pointed  knife, 

7.  A  pocket-lens  ;  one  with  two  glasses  is  prefer- 
able, and  it  is  safer  to  carry  it  in  a  breast  pocket, 
attached  by  a  piece  of  ribbon  or  small  cord  to  a 
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button  inside  the  pocket,  so  that  when  not  in  use 
the  whole  is  quite  out  of  the  way. 

8.  Paper,  The  kind  chiefly  required  is  "  drying- 
pAper,"  which  is  now  manufactured  expressly  for 
botanical  purposes;  in  Scotland,  by  Weir,  Queen 
street,  Glasgow  ;  and  in  England,  by  Bentall,  whose 
London  agent  is  Mr.  Newman,  No.  9,  Devonshire- 
street,  Bishopsgate.  The  most  convenient  size  for 
general  use  is  18  inches  long  by  II  inches  broad, 
which  sells  at  188.  a-ream.  This  should  be  kept  in 
fasciculi  of  three  sheets  passed  within  each  other,  ex- 
cept for  very  succulent  plants,  when  four  will  be  ne- 
cessary ;  also  a  small  quantity  of  thin  white  paper, 
usually  known  as  "  Crown  tearpaper,"  which  is  used 
for  holding  some  delicate  plants,  before  being  placed 
in  the  "  drying-paper.*'  In  damp  countries  nothing 
answers  better  than  coarse  brown  paper.  For  some 
AlgcB  a  very  bibulous  paper,  such  as  ordinary  blot- 
ting-paper, is  preferable.  A  quantity  of  common 
writing-paper  for  cutting  into  small  slips,  for  attach- 
ing to  specimens,  should  likewise  be  provided. 

9.  Pieces  of  thin  unglazed  Calico  are  frequently 
placed  next  to  such  plants  as  are  apt  to  adhere  to 
the  drying-paper. 

10.-4  Press. — For  travelling  purposes  the  most 
convenient  method  of  pressing  plants,  is  by  placing 
the  bundles  of  drying-paper  containing  them,  be- 
tween two  stout  boards,  which  should  be  larger  than 
the  paper  by  a  quarter  of  an  inch  each  way,  of  an 
inch  and-a-half  in  thickness,  and  each  having  two 
bars  or  batons  of  two  inches  in  breadth,  and  five- 
eighths  of  an  inch  in  depth,  and  rabbited,  let  into 
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them  across  the  grain,  to  prevent  their  warping. 
To  equalize  the  pressure  the  heap  must  be  divided 
by  thinner  boards,  of  from  a  quarter  to  three-eighths 
of  an  inch  in  thickness,  inserted  at  intervals.  On 
the  top  of  the  whole  a  weight  should  be  placed, 
varying  from  901bs.  to  ISOlbs.  When  stationary  for 
a  time,  the  most  simple  mode  of  applying  pressure 
is  by  means  of  stout  duck  or  canvass  bags  contain- 
ing sand,  or  fine  gravel,  which  can  be  filled  and 
emptied  at  pleasure ;  but  while  moving,  the  best 
means  of  securing  the  parcel,  and  at  the  same  press- 
ing the  plants,  is  by  a  rope  run  twice  round  the 
boards  and  tightened  by  a  rack-pin. 

11.  A  pair  of  botanical-forcepay  or,  where  these 
cannot  be  procured,  a  pair  of  sv^rgean's  forceps  with 
rather  fine  points. 

12.  A  aettvng-needle,  employed  in  spreading  out 
delicate  plants,  and  especially  AlgcB,  easily  made  by 
inserting  a  stout  needle  into  a  wooden  handle :  a 
porcupine's  bristle  answers  this  purpose  well. 

13.  A  amall  aoti;  will  frequently  be  serviceable 
for  cutting  off  portions  of  branches  or  sections  of 
small  trunks  for  specimens. 

14.  A  sTrudl  drag  for  searching  the  bottoms  of 
pools  for  fresh-water  species ;  this  can  be  made 
by  &stening  four  or  five  stout  fish-hooks  together, 
after  the  fashion  of  a  boat's  grapnel. 

15.  Bottles  and  jars  for  preserving  moist  speci- 
mens. The  bottles  we  would  recommend  as  well 
adapted  for  such  purposes  are  similar  to  those  now 
made  for  containing  pickles,  &c.,  with  a  rim  around 
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the  outer  edge  of  the  mouth,  and  which  we  have  here 

figured.    Inside  the  mouth 
-.>^,^^^_^  of  the  bottle  is  a  rim  of 
^^^  cork   about    an    inch   in 
depth,   and    an  eighth  of 
an  inch  in  thickness,  into 
which  is  inserted  a  stout, 
solid,   plug  -  shaped    glass 
stopper,  the  top  of  which 
^    _  is  flattened  and  made   of 

exactly  the  same  diameter 
as  the  neck  of  the  bottle.  This,  when  put  well  in,  is 
kept  tight  by  means  of  the  cork-rim,  yet  not  so  much 
as  to  prevent  its  being  easily  extracted.  When  full 
they  may  be  covered  over  with  moistened  bladder, 
or  better,  by  putting  on  a  slip  of  thin  sheet  Vulcan- 
ized India-rubber,  which  is  made  to  adhere  by  the 
previous  application  of  a  little  "  Caoutchouc-varnish" 
along  the  edges,  and  further  secured  by  a  piece  of 
twine.  Bottles  of  this  construction  could  be  made 
with  the  mouths  of  any  convenient  size,  and  would 
form  excellent  travelling  companions. 

1 6.  A  quantity  oi  twine,  some  thread,  and  9l  pocket 
measurmg-tape, 

17.  One  or  two  pairs  of  adasors. 

18.  When  it  is  intended  to  transmit  living  plants 
Ward*8  plant-cases,  which  are  simply  miniature 
green-houses,  must  be  procured. 

General  Directions  for  Dry  Specimens, 
1.  Selection  of  Specimens,  &c. — Whenever  it  is  pos- 
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sible,  specimens  should  be  gathered  in  fine  weather. 
If  not  too  large,  the  whole  plant  should  be  taken  ; 
but  if  otherwise,  attention  should  be  paid  to  pre- 
serve all  the  characteristic  parts.  "Roots  should  be 
carefully  washed :  if  the  root-leaves  or  lower  stem- 
leaves  differ  much  from  the  upper  leaves,  the  former 
should  be  kept  with  the  root  or  lower  portion  of  the 
stem.  Flowers  and  fruit  should,  if  practicable,  both 
be  retained ;  and  in  Monoeciousand  Dioecious  plants 
both  male  and  female  flowers  are  requisite ;  in  some, 
as  in  many  SaZicacece,  the  young  shoot,  with  its 
fuDy  developed  leaves,  are  desirabla  Bad  speci- 
mens should  not  be  kept,  even  as  duplicates,  unless 
the  plant  is  a  rare  one.  In  short,  the  rule  should 
be,  to  bring  away  as  much  as  can  conveniently  be 
managed,  and  in  as  perfect  a  condition  as  circum- 
stances will  permit. 

2.  Size  a/nd  Carriage  of  Specvmena. — In  general 
no  specimens  should  exceed  1 6  inches  in  length  by 
9^  inches  in  breadth ;  when  under  this  size,  the  root 
should  be  kept  attached  Many  Grasses,  Sedges,  and 
slender  Ferns,  which  should  be  kept  entire,  may, 
when  longer  than  this,  be  preserved  by  folding  them 
once  or  twice  backwards  and  forwards,  according  to 
their  dimensions.  In  collecting  FUiceSy  two  fronds 
are  required  to  make  one  complete  specimen.  Where 
roots  cannot  be  easily  obtained,  the  stem  should  be 
separated  below  the  insertion  of  the  root-leaves. 
When  plants  are  gathered  they  should  be  retained 
in  the  hand  as  short  a  time  as  possible,  but  should  be 
immediately  placed  in  the  vasculum,  a  small  slip  of 
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paper  mentioning  the  locality  being  attached ;  this 
is  especially  requisite  in  warm  countries,  as  plants 
begin  to  fiuie  very  rapidly,  and  their  value  as  speci- 
mens is  thereby  much  deteriorated.  If  the  heat  is 
very  great,  it  is  advisable  to  line  the  inside  of  the 
collecting-box  with  large  leaves,  and  from  time  to 
time  to  sprinkle  a  little  water  on  its  contents.  De- 
ciduous flowers,  or  those  with  fugitive  colours,  should 
be  placed  at  once  in  the  "  Field  Book.'' 

3.  Drying. — The  different  apparatus  being  placed 
at  hand  take  a  plant  from  the  vasculum,  and  opening 
one  of  the  fasciculi  of  drying-paper  place  it  within  the 
centre  sheet,  with  the  root  or  lower  part  downwards, 
and  proceed  to  lay  it  out,  not  displaying  the  parts 
artificially,  but,  as  £ax  as  can  be,  retaining  its  natural 
form  and  appearance.  This  must  then  be  placed  under 
pressure  between  the  boards,  and  after  every  ten  or 
twelve  such  parcels  one  of  the  thin  boards  should 
intervene.  When  plants  are  likely  to  adhere  to  the 
drjdng-paper  they  should  be  laid  out  in  a  sheet  of  tea- 
paper,  which  should  then  be  placed  within  the  ab- 
sorbent-paper. After  an  interval  of  from  twelve 
hoiirs  to  two  days  the  plants  should  be  removed 
into  dry  paper,  and  the  damp  sheets  hung  up  to  dry. 
This  process  must  be  repeated  twice  or  thrice  until 
the  specimens  are  thoroughly  dried,  when  they  may 
be  transferred,  with  a  piece  of  paper  mentioning  all 
particulars,  or  better,  with  a  number  referring  to 
an  entry  in  the  note-book,  into  a  sheet  of  conunon 
gray  paper,  and  be  laid  aside. 

4.  Pointa  of  inquiry, — ^These  should  comprehend 
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the  nature  and  size  of  the  plant,  its  native  name,  the 
date,  locality,  soil,  geological  formation,  elevation 
above  the  level  of  sea,  its  ascertained  properties 
and  uses,  also  the  colour  of  the  recent  flowers,  if 
odorous,  &C. 

5.  Rules  for  particula/r  plants. — Specimens  col- 
lected in  moist  situations,  or  in  damp  weather,  and 
water-plants  should  be  freed  from  external  moisture 
before  being  laid  out.  Succulent  plants  require 
long  continued  pressure.  Sometimes  they  are  scari- 
fied to  facilitate  the  escape  of  the  juices,  at  others 
they  are  plunged  for  a  moment  into  hot  water  be- 
fore being  pressed.  Orchidacece  should  be  laid  out 
in  warm  paper  and  dried  rapidly.  Many  Heaths 
and  Pines,  and  other  plants  with  fine  rigid  leaves 
require  to  be  killed  by  being  plunged  for  an  instant 
into  boiling  water.  Mosses  should  be  selected  in 
fructification  ;  they  may  be  gathered  in  tufts,  which, 
if  dried  by  gentle  pressure,  can  afterwards  be  sepa- 
rated, moistened,  and  again  dried.  Fleshy  Fungi 
are  best  kept  in  spirits ;  some  of  the  smaller  species 
may  be  occasionally  dried  entire,  by  having  holes 
pierced  in  them  by  fine  pins,  and  then  being  exposed 
to  a  warm  dry  atmosphere  ;  others,  as  many  Agarici 
are  prepared  by  taking  a  thin  slice  "  from  the  centre, 
extending  from  the  top  of  the  pileus  to  the  base  of 
the  stipe,''  which  portion  is  dried  separately ;  *^  the 
inner  cellular  portion  of  the  pileus  and  stipe  is  then 
removed,  and  these  parts  are  dried  so  as  to  give  the 
form."  Such  Lichens  as  admit  of  pressure  may  be 
treated  like  mosses;  when  closely  encrusting^ rocks. 
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stones,  old  wood,  trunks  of  trees,  &c.,  a  portion  of 
the  material  on  which  they  grow  must  be  kept  with 
them,  and  each  specimen  be  separately  wrapped  up 
in  soft  paper.  Minute  specimens  of  Cryptogamia 
may  be  dried  at  once,  and  placed  on  white  paper  with 
a  little  gum-tragacanth  mucilage.  Marine  Algce  are 
collected  along  the  sea-shore,  especially  after  a  storm, 
but  are  more  abundantly  procured  by  dredging,  or 
by  closely  examining  nets,  fishing  lines,  &a,  when 
hauled  up  ;  fine  varieties  should  be  kept  in  a  bottle 
of  sea-water  until  prepared.  Fi*esh-water  AlgcB  are 
obtained  by  searching  ponds,  lakes,  streams,  &a  Ma- 
rine species  are  most  easily  and  most  quickly  pre- 
pared for  transmission,  by  drying  them  quickly  and 
thoroughly,  without  previously  washing  them,  and 
then  packing  them  loosely  in  bags  or  boxes.  Small 
and  delicate  specimens  must,  however,  be  put  up  at 
once.  This  is  effected  by  washing  them  first  in  salt 
water,  next  in  a  little  fresh  water,  and  then  also  in 
fresh  water  floating  them  one  by  one  in  a  shallow- 
dish  ;  under  the  specimen  a  piece  of  white  paper  is 
now  introduced,  and  carefully  raised  to  the  surface ; 
then,  with  any  pointed  instrument,  display  the 
various  parts,  remove  it  from  the  water,  complete 
the  setting  out,  place  it  between  folds  of  bibulous 
paper,  and  proceed  as  for  other  plants ;  a  piece  of 
calico  laid  over  the  specimens  will  prevent  their 
sticking  to  the  paper.  Corallines  should  be  roughly 
dried,  like  the  larger  sea-weeds. 

Parasitical  Cryptogamic  plants  should  be  preserved 
adherent  upon  a  portion  of  the  substance  on  which 
they  exist. 
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Varieties  should  be  always  carefiiUy  kept,  nor 
should  monstrosities  or  abnormal  deviations  be  dis- 
regarded. 

Directions  for  Moist  Spedmema. 

Flowers,  leaves,  many  fruits,  fleshy  roots,  various 
parasites,  and  some  Fungi  are  at  times  preferably  pre- 
served moist.  For  this  purpose  many  fluids  have  at 
dififerent  periods  been  employed.  None  is  more  cer- 
tain in  its  effect  than  alcohol,  but  it  labours  under  the 
disadvantage  of  usually  changing  the  colours  to  a 
nearly  uniform  brown ;  it  is,  nevertheless,  the  best 
preservative  for  subjects  kept  for  minute  dissection. 
Acetic  acid,  diluted  to  the  density  of  1008,  answei-s 
well  for  a  limited  period,  as  does  also  sometimes  a 
solution  of  kreosote.  Professor  Christison  recom- 
mends a  saturated  solution  of  common  salt,  made 
with  the  aid  of  a  boiling  heat,  as  more  generally 
applicable  than  any  other  antiseptic,  and  especially 
for  purposes  of  transmission  it  is  very  serviceable. 
Pulpy  fruits,  such  as  those  of  the  Citraceoe,  must  be 
immersed  in  diluted  acetic  acid.  The  bottles  we 
have  already  alluded  to  will  answer  exceedingly 
well  for  such  purposes,  or,  when  the  objects  are 
larger,  earthen  jars,  which  should  have  flrst  a  cover 
or  stopper  of  the  same  material,  and  then  have  a 
piece  of  thin  vulcanized  caoutchouc  secured  over  all. 
In  this  manner  large  Orchids,  flowering  branches  of 
Palms,  or  the  large  flowers  of  the  gigantic  Victoria 
regia,  may  be  safely  kept.  From  some  trials  we 
have  lately  made,  turpentine  seems  to  answer  as  a 
preservative  for  some  delicate  Fungi, 


682  MANUAL  OP  NATURAL  HISTORY. 

Directions  for  Living  Plants, 

1.  Entire  Plants, — These  can  generally  be  sue- 
oessfiilly  transported  only  in  "Wardian  cases,"  in 
which  they  shoidd  be  placed  some  days  before  being 
fastened  down,  and  then  well  watered.  Some  small 
Cactuses,  Aloes,  Orchids,  and  various  epiphytes  may 
be  transmitted  by  being  removed  by  the  roots,  and 
packed  in  boxes  with  paper  or  straw. 

2.  Cuttings. — Certain  plants  only  can  be  thus  pro- 
pagated, such  as  many  Cactuses,  Aloes,  Sponges,  Fig- 
marigolds,  Pine-apples,  &c.  Cuttings  should  be  re- 
moved at  an  articulation,  the  wound  dried  in  the 
sun,  and  they  should  then  be  packed  in  boxes  with 
paper. 

3.  Seeds  and  Fi^its. — Seeds  should  be  gathered 
when  quite  ripe,  and  preserved,  if  possible,  in  the 
entire  seed-vesseL  Pine-cones  should  be  tied  round 
with  a  little  thread  to  prevent  the  escape  of  the 
seeds  from  the  bursting  of  the  valves.  Seeds  should 
be  made  up  in  parcels,  with  brown  or  cartridge- 
paper,  and  kept  in  airy,  well  ventUated  places.  De 
Candolle  advises  seeds,  gathered  in  a  moist  season  or 
country,  to  be  packed  in  charcoal.  Large  and  oily 
seeds,  as  those  of  the  Tea  and  Coffee  plants,  also 
those  of  various  Laurels  and  Myrtles,  must  be  placed 
in  sandy  earth ;  boxes  may  be  packed  up  contain- 
ing alternate  layers  of  earth  and  seeds,  pressed 
closely  together. 

4.  Bulhsj  Tubers,  and  Rhizomes, — ^These  should 
be  procured  when  the  foliage  has  withered,  be  well 
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dried,  and  then  packed  in  boxes  with  dry  moss, 
sand,  peat-mould,  or  saw-dust. 

Directicms  for  Vegetable  Productions, 

1.  Woods, — Specimens  should  be  procured  when- 
ever practicable,  especially  of  such  as  seem  adapted 
for  economical  purposes.  They  should  be  portions 
of  branches,  or  sections  of  trunks,  and  should  not 
be  too  small 

2.  Gums  and  ResiTis. — The  plants  whence  pro- 
cured, specimens  of  diifferent  varieties,  or  in  various 
stages,  should  be  sought  after,  also  noting  native 
names,  method  of  preparation  or  collection,  mode  of 
transmission,  &c. 

3.  Dye-stuffs, — As  for  the  last,  carefully  inquiring 
after  such  as  are  in  use  by  natives,  but  are  not  com- 
mercial 

4.  Medicincd-axjents  present  a  wide  field  for  in- 
vestigation, as  the  true  sources  of  many  drugs  in 
every  day  use  are  still  matters  of  obscurity,  such  are 
various  Catechus  and  Kinos,  Cassia-buds,  Rhubarb, 
Socotrine-Aloes,  Balsams  of  Peru  and  Tolu,  many 
varieties  of  Cinchona^  &a 

6.  General  commerdaly  and  other  products, — 
Examples  of  which  are  innumerable,  and  to  be  met 
with  everywhere,  yet  many  are  of  exceeding  inte- 
rest and  importance. 

6.  Vegetable -poisons,  especially  those  used  by 
savage  tribes  for  poisoning  their  spears  and  arrows, 
ought  always  to  be  investigated.  Many  most  viru- 
lent substances  are  as  yet  but  barely  known ;  one 
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of  these,  the  "  Ordeal  Bean/'  of  the  old  Calabar,  the 
fruit  of  one  of  the  Fabacece  has  been  lately  received 
and  examined  by  Dr.  Christison. 

All  dried  specimens  shoidd  be  packed  with  cam- 
phor, to  keep  off  attacks  of  insects,  and  should  be 
placed  during  transmission  in  cool,  diy  places. 
Living  specimens  require  to  be  kept  in  dry,  airy 
situations.  When  specimens  cannot  be  brought 
away,  or  if  they  are  likely  to  lose  their  natural  form 
during  transmission,  accurate  drawings  should  be 
made,  the  tints  also  of  colours  which  alter  much  in 
drying,  should  be  shaded  in.  When  objects  are  too 
bulky,  such  as  trunks  and  branches  of  large  trees, 
their  dimensions  should  be  measured  and  careftdly 
noted. 


III.— GEOLOGY  AND  MINERALOGY. 

The  Geologist  or  Minei-alogist,  before  setting  forth 
on  his  travels,  should  fiimish  himself  with  the  fol- 
lowing articles : 

1.  Hammers, — A  large  one,  of  about  two  pounds 
weight,  compressed  in  form,  both  extremities  wedge- 
shaped,  the  one  end  being  sharp-edged  longitudi- 
nally, and  the  other  end  truncate  ;  also  a  small  one, 
of  which  the  sharp  edge  may  be  horizontal,  for 
trimming  specimena 

2.  Iron  chisels,  of  these  three  or  four  should  be 
provided,  about  7  inches  in  length,  like  those  used 
by  stone-cutters. 

3.  A  set  of  small  boring  instruments. 
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4.  A  anwXl  pickaxe^  for  fossils. 

5.  A  stout  jack-knife  and  a  file,  for  ascertaining 
the  streak  and  hardness. 

6.  A  pocket  lensy  with  two  or  three  glassea 

7.  A  bag  for  carrying  specimens,  of  stout,  flexible 
leather,  in  shape  resembling  a  game-bag. 

8.  An  Ojccurately  graduated  compass. 

9.  A  klinoraeter,  that  of  Prof  Henslow  is  one  of 
the  most  simple. 

10.-4  portable  level. 

1}.  A  mountain-barometeTy  or  a  sympiesometer. 

12.  A  TTUignet. 

13.  A  chemical  test-chest. — These  are  now  kept, 
ready-fitted,  by  some  chemists  and  philosophical-in- 
strument dealers  in  the  principal  cities  ;  but  for  those 
who  cannot  procure  such,  or  who  are  desirous  of 
making  one  up  themselves,  we  shall  enumerate  the 
various  necessary  apparatus  and  re-agents,  which 
can  easily,  by  a  little  ingenuity,  be  adapted  to  any 
portable  chest.  This  we  are  the  more  inclined  to 
do,  as  we  would  recommend  a  somewhat  larger  and 
more  extended  set  than  is  usually  prepared,  so  that 
the  traveller  may  be  enabled  to  make  rough  analyses 
of  soils,  or  a  general  qualitative  examination  of 
mineral  springs. 

I. — Apparatus. 

1.  Small  scales  and  weights ;  2,  an  agate  pestle  and  mortar ;  3,  a 
platinum  crucible  with  groimd  cover ;  4,  a  platinum  spoon ;  5,  pla- 
tinum wire  and  holder ;  6,  fine-pointed  forceps  tipped  with  platinum ; 
7,  small  porcelain  capsules ;  8,  test-tubes  (of  German  glass) ;  9,  a 
pipette;  10,  some  glass  rods;  11,  a  small  graduated  measure;  12, 
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small  filtering  funnel;  13,  filtering-paper;  14,  a  mouth  blow-pipe  ; 
15,  a  spirit  lamp  and  wick ;  16,  densitj-beads;  17,  charcoal,  for  sup- 
porting ores  before  the  blow-pipe ;  18,  pieces  of  copper  and  iron- 
wire. 

II. — Chemical-Agents. 

1,  Carbonate  of  soda,  as  a  flux ;  2,  bibonite  of  soda  (borax),  as  a 
flux;  3,  phosphate  of  soda  and  ammonia  (microcosmic  salt),  as  a 
flux;  4,  nitrate  of  potassa  (saltpetre),  as  an  oxidizing  agent;  5, 
borax -glass,  for  the  determination  of  phosphoric  acid;  6,  solution  of 
nitrate  of  cobalt,  to  distinguish  alumina,  magnesia,  and  oxide  of 
zinc ;  7,  oxide  of  copper,  for  determining  small  quantities  of  chlo- 
rine ;  8,  fluoride  of  calcium  (fluor-spar),  to  recognise  lithia  and  bo- 
racic  acid ;  9,  metallic  lead ;  and  10,  bone-ashes,  for  separating  silver 
from  some  of  its  ores ;  11,  sulphuric  acid,  as  a  solvent  for  detecting 
baiyta,  strontia,  and  lead,  &c. ;  12,  nitric  acid,  as  a  solvent,  and  an 
oxidizing  agent;  13,  hydrochloric  (muriatic)  acid,  as  a  solvent,  for 
detecting  oxides  of  lead  and  silver,  protoxide  of  mercuiy,  free  am- 
monia, &c. ;  14,  ammonia,  as  an  alkaline  agent,  and  a  solvent;  15, 
solution  of  sulphuret  of  ammonium  (hydrosulphuret  of  ammonia), 
for  distinguishing  various  solutions  by  precipitation ;  16,  solution  of 
nitrate  of  baryta,  to  detect  sulphates ;  17,  solution  of  oxalate  of  am- 
monia, to  detect  calcia  (lime) ;  18,  solution  of  nitrate  of  silver,  to 
distinguish  chlorides ;  16,  solution  of  calcia  (lime-water),  to  precipi- 
tate carbonates ;  20,  solution  of  ferrocyanide  of  potassium,  to  detect 
oxide  of  copper  and  peroxide  of  iron;  21,  solution  of  acetate  of  lead, 
to  distinguish  hydrosulphuric  acid  (sulphuretted-hydrogen);  22, 
alcohol;  23,  test-papers,  blue  and  red  litmus,  or  turmeric  and 
Georgina  papers. 

These  substances  should  all  be  kept  in  bottles,  of 
which  those  containing  fluids,  or  substances  acted 
on  by  exposure,  should  liave  glass  stoppers ;  and 
those  with  acids  or  caustic  alkalies  should  likewise 
be  capped.  Phials  of  from  one  to  two  ounces 
will  supply  abundant  materials  for  numerous  minia- 
ture analyses.     This  list  comprises  every  thing  re- 
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quisite  for  a  general  examination  of  rocks  and  soils, 
or  for  testing  mineral  springs.  A  few  other  proper- 
ties of  minerals  may  be  attended  to,  as  the  streak, 
hardness,  fusibility,  colour,  transparency,  fracture,  &c., 
but  the  study  of  their  other  physical  and  optical 
qualities  must  be  reserved  for  the  return  home. 

For  travelling  purposes,  collections  of  type  mi- 
nerals for  illustrating  different  properties,  are  now 
prepared.  Among  the  more  useM  are  sets  exhibit- 
ing degrees  of  hardness,  fusibility,  and  cleavage, 
which  can  be  procured  at  a  very  reasonable  rate  from 
Mr.  S.  Highley,  32,  Fleet-street,  London,  where 
may  likewise  be  obtained  models  in  wood  or  glass 
illustrative  of  crystallogi'aphic  forms,  and  shewing 
the  principal  geometric  shapes  assumed  by  simple 
minerals. 

Isolated  specimens  of  rocks  are  of  little  or  no 
value,  while,  on  the  other  hand,  series  of  examples 
are  highly  instructive  and  important.  It  is  of  very 
great  consequence  that  the  locality  be  known,  there- 
fore the  collections  of  one  day  should  not  be  allowed 
to  interfere  with  those  of  the  next,  but  should  be 
carefully  labelled  and  packed  up  on  the  same  evening. 
Specimens  should  not  be  too  small,  those  of  rocks 
should  be  about  two  or  three  inches  square,  but 
when  any  gems  or  precious  minerals  are  discovered, 
they  should  always  be  secured  irrespective  of  size. 
With  regard  to  fossil  remains,  however,  the  case  is 
quite  different,  as  every  fragment  should  be  secured, 
as  most  valuable  to  science,  species  and  genera 
having  been  established  on  almost  a  single  bone. 
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Being  in  a  state  of  decay  should  not  preclude  an 
attempt  at  least  to  bring  away  the  parts,  as  by 
various  processes,  such  as  those  mentioned  by  the 
late  Dr.  Mantell,  in  his  "Medals  of  Creation,"  re- 
newed stability  and  firmness  may  be  given  to  bones 
which,  when  first  discovered,  will  scarcely  bear 
being  touched.  Not  merely  should  actual  remains 
of  plants  and  animals  be  enquired  for,  but  the  marks 
of  footsteps,  &C.,  of  the  latter,  or  impressions  of  the 
former,  should  be  sought  after  and  carefully  recorded, 
and  when  practicable,  casts  should  be  taken  of  these 
most  interesting  tokens.  Thus,  long  before  the  dis- 
covery of  the  actual  remains  of  the  Lahyrinthodon^ 
its  existence  was  inferred  and  demonstrated  fi:om  an 
examination  of  its  footsteps  indelibly  impressed  on 
the  New  Red-Sandstone. 

All  traces  of  man  should  be  most  carefully  at- 
tended to,  as  being  of  more  than  ordinary  in- 
terest. 

Mineralogical  specimens  should  be  wrapped,  first 
in  fine  paper,  then  in  cotton  or  tow,  and  lastly  in 
stout  paper.  Mineral-waters  should  be  preserved 
in  bottles  completely  filled,  and  carefully  covered  to 
prevent  the  access  of  atmospheric  air.  Fossils  should 
be  packed  with  some  soft  material,  attention  being 
paid  to  keep  together  figments  of  the  same  bone  in 
one  spot. 

Geology  is  a  science  the  study  of  which  may 
be  commenced  practically  with  but  little  previous 
reading.  Mineralogy  and  Palaeontology,  again,  re- 
quire much  patient  consideration  and  enquiry, and  for 


MANUAL  OF  NATURAL  HISTORY.  689 

the  successful  cultivation  of  the  former,  considerable 
chemical  and  mathematical  knowledge  are  neces- 
sary. For  those  who  wish  to  pursue  these  subjects, 
the  best  works  in  English  are,  "Ly ell's  Principles  of 
Geology,"  Sir  H.  De  la  Beche's  "  How  to  observe ; 
Geology,^'  Ansted's  "Elementary  Course  of  Geo- 
logy, &c.,''  Mantell's  "  Medals  of  Creation,''  Rich- 
ardson's  "  Geology,"  Dana's  "  Mineralogy  f  and  for 
an  acquaintance  with  the  principles  of  chemical  ana- 
lysis, Bullock's  translation  of  Fresenius's  "  Chemical 
Analysis." 


IV.  METEOROLOGY. 

Although  we  have  been  precluded  by  the  length 
to  which  this  volume  has  already  extended,  from 
treating  of  Meteorology  somewhat  in  detail,  still  it 
may  prove  of  service  if  we  simply  mention  the  pre- 
parations which  ought  to  be  made  by  any  traveller 
desirous  of  attending  to  this  very  important  branch 
of  science,  and  give  some  indications  of  the  chief 
points  to  which  his  attention  should  be  directed. 
The  meaning  of  the  term  is  frequently  misunder- 
stood, thereby  frequently  preventing  its  ftdl  value 
from  being  appreciated ;  it  is  by  many  looked  upon 
as  merely  the  study  of  aerial  curiosities,  whereas,  it 
strictly  comprehends  an  enquiry  into  the  nature,  the 
changes,  and  the  influences  exerted  by,  or  upon,  our 
atmosphere;  including,  amongst  its  varied  topics,  the 
winds,  rain,  hail,  snow,  and  electrical  phenomena,  as 
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well  as  all  those  appearances  in  the  heavens,  of  more 
or  less  frequent  occurrence,  such  as  the  rainbow, 
waterspout,  halos,  mock-suns  by  day,  or  the  fleeting 
aurora  by  night. 

The  instruments  and  apparatus  which  will  be 
requisite  for  such  enquiries,  are, — 

1.  A  Barometer. — A  portable  one  is  the  most 
generally  useful,  but  where  it  can  be  managed  it  is 
advisable  to  carry  also  a  standard  one  for  comparison. 
The  lately  invented  "Aneroid  Barometer''  is,  for 
many  purposes,  very  appropriate ;  it  bears  carriage 
weU,  and  is  not  injured  by  being  shaken ;  it  is  also 
extremely  sensitive,  more  so  than  the  mercurial  in- 
strument ;  we  have  ourselves  frequently  watched 
the  index  falling  as  a  squall  or  heavy  cloud  was 
passing  overhead,  and  rising  immediately  after- 
wards, indeed  a  good  one  wiU  distinctly  indicate  the 
difference  in  the  atmospherical  pressure  for  every 
altitude  of  eight  or  ten  feet;  we  have  seen  the  height 
of  mountains  varying  from  3000  to  4000  feet,  ascer- 
tained by  its  means,  and  its  correctness  afterwards 
checked  by  trigonometrical  measurement. 

2.  ThermoTneters, — Of  these,  several  should  be 
provided.  One,  well  tested  and  minutely  graduated, 
should  be  carefully  kept  for  comparison ;  metallic 
frames  are  preferable  to  wooden  ones,  as  the  latter 
warp.  One  thermometer,  for  ascertaining  the  tem- 
perature of  fluids,  should  have  the  bulb  projecting 
an  inch  and-a-hatf  beyond  the  foot  of  the  scale,  and 
be  carefully  packed  up  in  a  soft  padded  case.  For 
very  cold  climates  alcohol  must  be  used  instead  of 
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mercury.      The  most  convenient  register -thermo-     O ' 
meter  is  that  of  Sykes,  in  which  the  extremes  of 
heat  and  cold  are  recorded  by  a  single  instrument. 

3.  Hygrometer, — One  of  the  most  delicate  is  the 
instrument  usually  known  as  the  "  Wet  and  dry 
bulb  thermometer/'  which,  being  rather  fragile,  must 
be  carried  in  a  soft  padded,  carefully  adapted  case. 

4.  A  good  Compass. 

Other  apparatus,  &C.  may  be  added  according  to  op- 
portunity or  inclination,  such  as  the  "Anemometer," 
for  calculating  the  force  of  the  wind  ;  the  "  Actino- 
meter/'  for  studying  solar  radiation ;  a  "Rain-guage," 
for  measuring  the  fall  of  rain ;  a  "  Cyanometer,''  for 
estimating  the  depth  of  blue  colour  of  the  skies;  or, 
where  circumstances  permit,  and  previous  acquaint- 
ance qualify,  "Magnetical  Instruments." 

The  most  important  point  to  be  attended  to  is 
daily  general  observation,  carefully  entering  in  the 
colunms  of  a  register  particulars  of  the  following 
items,  viz, :  Pressure,  Temperature,  Moisture,  Wind 
(direction,  and  force).  Weather,  Clouds,  Rain,  and 
other  observations  as  may  be  necessary.  The  proper 
hours  for  daUy  observation  are  3  A.M.,  9  A.M.,  3  p.m., 
and  9  p.m.  ;  and,  where  it  can  be  managed,  two  addi- 
tional hours  should  be  added,  namely,  6  a.m.  and 
6  P.M.  Occasional  hourly  observations  should  be 
made,  for  which  purpose  Sir  J.  Herschell  recom- 
mends the  21st  of  each  month  to  be  appropriated,  or 
at  least  in  the  months  of  March,  June,  September, 
and  December.  The  great  things,  however,  to  be 
kept  in  view,  are  regularity  and  accuracy.     Occa- 
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sioTud  observations  include  notice  of  such  pheno- 
mena as  are  not  of  regular  occurrence,  such  as  un- 
usual barometric  disturbance,  electric  storms  and 
other  appearances,  squalls,  hurricanes,  hailnstorms, 
fogs,  water-spouis,  halos,  mock-suns,  zodiacal  light, 
the  aurora,  shooting  stars,  meteors,  &a  Should  it 
be  the  lot  of  the  traveller  to  encounter  one  of  those 
terrible  circular  storms,  named  "Cyclones,"  he  should 
carefiiUy  note  his  position,  the  direction  of  wind,  or 
any  sudden  changes  which  may  occur,  on  which 
points  much  information  may  be  obtained  from  the 
works  of  Colonel  Reid  or  Mr.  Piddington. 


In  conclusion,  there  are  several  instruments  and 
tools  which,  if  provided,  may  very  probably  be  found 
of  extreme  service  to  the  travelling  naturalist,  among 
which  we  would  particularly  mention  the  "  Micro- 
scope," as  being  nearly  indispensable.  Those  we  espe- 
cially recommend  are  made  by  Oberhause,  of  Paris, 
and  they  excel  all  others  in  portability,  cheapness, 
and  general  efficiency.  One  magnifying  from  30  to 
450  diameters  may  be  obtained  for  £5  in  France,  or 
about  £6  in  this  country ;  these  contain  three  eye- 
pieces, two  or  three  object-glasses,  and  a  micrometer, 
which,  with  the  stand,  &c.,  are  packed  in  a  box  8|  in. 
long,  5  in.  broad,  and  3^  in.  deep.  It  is  a  pity  that 
this  maker  does  not  establish  an  agency  in  Britain,  as 
his  microscopes  are  now  much  employed  here,  and  are 
excelled  by  none  in  the  facility  of  their  application,  or 
the  con*ectness  of  their  revelations.     Another  very 
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essential  addendum  is  a  pocket-telescope,  which  is 
mostly  conveniently  and  safely  carried  in  a  leather 
case,  slung  over  the  shoulder.  A  few  simple  carpen- 
ter's tools,  such  as  a  hammer,  saw,  chisel,  gimlet,  and 
a  few  nails,  wiU  often  be  found  of  great  value.  Among 
other  miscellanea  are  balls  of  twine  of  different  sizes, 
thread,  a  box  of  colonics,  stationery,  and  finally  an 
apparatus  for  instantaneous  light,  which  last  will 
often  add  much  to  the  comfort  of  the  wanderer.  The 
most  certain  plan  is  by  a  flint  and  steel  with  German 
tinder,  but  we  have  ourselves  found  the  matches 
made  by  R.  Bell,  1 6,  Basing-lane,  or  by  Bell  and  Black, 
15,  Bow-lane,  Cheapside,  London,  and  which  appear 
to  be  tipped  with  a  composition  containing  chlorate 
of  potassa,  to  resist  damp  well,  and  to  be  fit  for  ser- 
vice long  after  all  other  forms  of  Congreves  and  Lu- 
cifers  had  become  quite  useless. 


THE  END. 


T.  E.  Metcalf,  Pnnter,  68,  Snow  Hill,  Ix)ndon 
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.  585 

Apium  . 

.  894 

Anseres 

.     50 

Aplacentalia 

.    28 

Anteaters 

12,26 

Aplooerad 

.552 

Antedon 

821,  825 

Aplustride 

.  140 

Antedonidffi     . 

.  834 

AplysiidsB 

.  189 

Antelopes 

11,28 

Apocynaceeo 

.  422 

Antelopinsd 

.     23 

Apoda  . 

.  878 

Antennata  (Annelida) 

.  814 

„      (amphibia) 

.    77 

Anthemis  nobilis 

.  404 

„      (annelida) 

.  817 

Antheridia 

.  524 

„      (holothuria) 

.  829 

Anthobrancbiata 

.  140 

Apodidsa 

.  298 

Anthobranchs  . 

.     tJ. 

Aporobranchiata 

.  377 

Antholoma 

.  460 

(arachi: 

lida)      .  279 

AnthophytsB     . 

.  885 

Aporrhaide 

.  131 

Anthoxanthum 

.  519 

Apostasiaoeso     . 

.  506 

Anthozoa 

.  879 

Apostasiads 

.    «, 

Anthribidse 

.  201 

165, 167 

Anthracidse 

.  256 

Appendiculariidae 

.  167 
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Apples  . 

.  430 

Arions  .            .                        ,    ib. 

Apraaiaa 

.    62 

Aristolochiaoees 

.  891 

Aprasiidae 

.    ib. 

Arks 

.  165 

Aptera  . 

.  878 

„    cockle 

.  156 

ApterygidiB 

.    48 

„    pearly 

.    ib. 

Apuses  . 

298,  555 

„    Bolen 

.    ib. 

Arace89. 

.  515 

Armadillos 

25,  582 

Arachnida 

5.  278,  878 

Arnica  montana 

.  404 

,,        errantia 

.  275 

Amotto 

.  475 

,,        sedentaria 

-.274 

Aroide© 

.  616 

Anwhiiidanfl      .       6,  269,  278,  878 

Arragonite 

587,  608 

,f         aporobranc 

hiate    .  279 

Arrow-grasses    . 

.  600 

„         pulmonary 

.  278 

Arrow-roots 

.  607 

„         tracheary 

.  276 

Arsenic,  native 

.  617 

fOBSil 

.  556 

Arsenical-nickel 

.  606 

Arachnidea 

.  878 

Arseniddes 

.  617 

Arachnodermata 

.  879 

Artamidffl 

.    87 

.  378 

.  404 

Arads    . 

.  616 

„        Absinthium 

.    ib. 

Arales    . 

.  615 

„        Moxa 

.    ib. 

Araliaceso 

.  893 

Artichoke 

.'406 

Araneidce 

.  274 

Articulata 

5,378 

Area,  foasil 

.  563 

„        (polyzoa) 

.  344 

Arcellidro 

.  870 

Artocarpacece    . 

.  486 

Archajomys 

.  578 

ArvicolidfiB 

.    26 

ArchfiBomscuB    . 

.  569 

Aquifoliacea) 

.  423 

Archangelica 

.  394 

Aquilariaceie 

.  426 

Archegonia 

.  524 

Asaphus 

547,  552 

ArchegosauroB  . 

.  555 

Asarabaca 

.  391 

Architectonicida) 

.  180 

Asarales 

.    ib. 

Aroida)  . 

.  155 

Asarals  . 

.    ib. 

Arctiidffi 

.  288 

Asbestus 

.  604 

Arctium  Lappa . 

.  405 

Ascarididfl) 

849,  851 

Aidoid» 

.     49 

Ascidia. 

.  378 

Ardisiadfi 

.  415 

164,  166 

Areca  Catechu  . 

.  514 

„       compound 

.  166 

„      oleracea  . 

.     lb. 

„       social 

.    ib. 

ArecacesB 

.    ib. 

Ascidian-polyps,       5,  842,  348,  379 

Arenicolidffi 

.  316 

„          altemate-ceUed,     .  845 

Argalias 

.    59 

„          bicellular .            .  345 

Ai^aliida 

.     ib. 

ceUular     .       344,346 

Argea     . 

.  648 

chain-like  .            .  344 

Argonautidee 

.  118 

„          dub-ceUed            .  346 

Argonauts 

.    ib. 

„          confervoid             .  347 

ArgulidfiB 

.  807 

crested      .            .  348 

Argyrexides 

.  698 

fleshy        .            .  347 

Argyrides 

.  598 

„          foliaceous  .            .  346 

Argyroneta  aquatica 

.  271 

„          fresh-water           .  348 

Aridans 

.  816 

,,          fringe-mouthed     .  847 

Ariciidse 

.  816 

„          honey-comb          .  846 

ArionidflB 

.  144 

jointed      .            .  344 

hh8 
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Aficidian-polyps,  jointleaB 

Si5 

AtalantB 

124, 148 

„          hp-mouthed 

844 

AtelecyduB 

.284 

,1          marine 

lb. 

Atelespathees 

.  613 

848 

Atherospermaceee 

.  479 

y,          membranous 

846 

Atlantidae 

.  148 

,,          opposite-celled 
f,          pedicellate 

345 

Atmospheric  air 

.  618 

847 

Atolls    . 

.  689 

„          plumose    . 

348 

Atropace» 

.  419 

„          round-mouthed 

346 

Atryapa 

.  667 

„          ealicomian 

844 

Attdabidsa 

.  201 

„          Bponge-like 

847 

Attufl     . 

.  271 

„          tentacular 

345 

Aturia   . 

.  652 

„          tubular 

346 

Atypa    . 

.649 

„          veBiculor  . 

847 

Augei^shellB 

.  181 

AflcidiidflB 

166 

AukB     . 

84,51 

Asclepiadacese  . 

418 

Aura 

.  666 

ABcomycetes 

684 

AurantiaoesB 

.  448 

ABeUidffi 

296 

Auricula 

.  416 

Aflh,  common    . 

420 

Auriculida                  1 

16,  145,  671 

„    flowering  . 

ib. 

Avena    . 

.  619 

AsilidsB  . 

261 

,266 

ATenaooae 

.  618 

AsparaguB 

502 

Aves      . 

.    4,86,377 

Aaphalt 

688 

,622 

Aviculidffi     158,  649,  £ 

m,  662,  566 

Aaphaltides 

622 

Avocados 

.  483 

AepidiBcidaB 

871 

Awl-ahellfl 

.  129 

Aspidium  Filix-maa 

624,  625 

Axolotl 

.    74 

Afipidocotylua    . 

810 

Aapidogaaterid© 

ib. 

Bactli^abia 

.  678 

Aspredlnidss 

107 

Baculites 

.  671 

AssafoBtida 

894 

Balasna,  fosail    . 

.      574.  681 

Astacidae 

292 

,666 

Balfenidffi 

.    18 

Astacus 

288 

,662 

Balaenodon      .  . 

.  674 

«      gammaruB 
Astartes 

281 

Balsenopteron 

.  681 

165 

Balanidro 

802,  804 

ABtartidffi 

.    ib. 

BalaninuB 

.  174 

369 

Balanophoraoese 

.  621 

ahelled 

870 

.    96 

Astasiida 

869 

Balsam,  Canada 

.  494 

Asterace» 

408 

„       Carpathian 

.    ib. 

AsteriaB 

825 

„       Hungarian 

.    ib. 

Aateriidaa                      J 

^25,388 

,672 

pitlMtminffflP 

.  441 

Asterinidse 

825 

,882 

T^lai^mM 

.     ib. 

Asterodermufi   . 

666 

Bamboo. 

.  619 

Asteroida 

867 

Bambusa 

.    ib. 

Aaterolepifl 

561 

.  508 

AsterophylliteB 

657 

BandicootB 

.    29 

Astre»  . 

567 

,672 

BansLrings 

.     15 

ABtrodermidffi  . 

98 

Banyan  . 

.  487 

Astrolepas  IsviB 

802 

Baobab-tree 

.  469 

AatropectinidBB 

888 

Baphia  . 

.  482 

Afitrophyton 

826 

Barbadoea-Gooseberry  . 

.  899 
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Barbets. 

Barium,    mineral    compoimdB 

of, 
"Barkfl" 
Barley   . 
Barnacles,  burrowing 

„         cond 

„         proper 

„         ramphidian 

„         whale 
Barometers 
Barosma 
Barringtoniaceee 
Barringtoniads  . 
Baryides 
Boiystrontianite 
Basalt    . 
BasellacesQ 
Basellads 
Basilisk . 
Batidacese 
Batids    . 
Batrachia 
Batrachians 

„         palmate 
BatrachidsD 
Bats 
„    fossil 
„    frugivorous 
,f    insectivorous 
Bdellidte 
Bdellium 
Beaches,  raised, 
Beadstones 
Bean 


Page. 
43 


Bears 

Bebeerine 

Bee-eaters 

Bee-parasites 

Beech     . 

Beefwoods 

Bees,  social 
„    solitary 

Beet 

Beetles  . 

adephagouii 

armiadillo 

blistering 

bombardier 

bone 


602 
.  890 
.  519 
.  304 
.  ib. 
.  803 
.  304 
.  305 
.  690 
.  446 
.  397 
.  ib. 
.  602 
.  608 
.  543 
.  435 
.  ib, 
.  54 
.  483 
.  ib. 
.  877 
.  72 
.  75 
.  96 
9,14 
.  584 
.  14 
.  *6. 
.  277 
.  448 
.  585 
.  827 
.  482 
.  443 
.  17 
.  488 
SS 

249,  260 
.  482 
.  491 
.  282 
.  ib. 
.  487 

174,  176 
.  176 
.  181 
.  198 
.  176 
.  183 


Page. 

Beetles,  broad-bodied  rove  .  185 

„  burrowing  ground  .  177 

„  burrowing  rove .  .185 

„  burrowing  shore  .  195 

„  carrion  .            .  .  182 

„  davioom            .  .  186 

.,  dub-homed  snout  .  201 

.,  cuckoo   .           .  .  193 

„  darkling.            .  .  195 

„  diving    .  .179 

„  dung      .            .  .188 

„  elongate  bark  .  183 

„  elongate  snout   .  .  201 

„  excrement          .  .  181 

„  false  ground  .  177 

„  false  snout         .  .  199 

,,  flabellioom         .  .  192 

,y  flat  bark  .  184 

„  flea         .            .  .  205 

„  flower     .            .  .  190 

,.  lungivorouB        .  .  196 

„  garden    .            .  .    ib, 

„  goat  .203 

„  golden    .            .  .205 

„  grain-eating  snout  .  201 

„  hairy  fungus      .  .  188 

„  hard-skinned  serricom  .  190 

„  herbivorous  water  .  181 

„  heteromerous     .  .195 

„  hooded  wood-boring  .194 

„  insectivorous  flower  .  193 

„  kangaroo            .  .  189 

„  lamellioom         .  .  187 

„  large-eyed  rove  .  .185 

„  leaf-rolling  snout  .  201 

„  leaping  bark      .  .197 

„  lily         .            .  .  204 

„  long-homed  flower  .  203 

„  long.legged  herbivorous  204 

„  longioom            .  .  202 

„  marsh    .            .  .  178 

„  meal                   .  .  195 

„  mimic    .  .  187 

„  mimic  flower  .  198 

„  moss-loving  rove  .  186 

„  mud-burrowing.  .  180 

„  musk      .            .  .  208 

„  narrow-winged  flower  .  197 

„  nocturnal  wood .  .184 

„  oak         .  .191 

„  parasitic  flower  .  .198 
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Beetles,  parasitic  wood .  .  199 

„  piU         .            .  .  187 

„  pond      .  .180 

„  predaoeous  ground  .  176 

„  predaceouB  water  .  179 

„  pseudotetramerouB  .  200 

„  reed                    .  .  192 

„  rhinoceros  .189 

.,  rove  .184 

„  rypophagous  .179 

,«  sacred    .  .  188 

„  sailor  .198 

„  sand       .  .188 

„  soavenger  .182 

„  sexton    .  .  195 

„  shard  .188 

„  shield     .            .  .196 

„  short-legged  herbivorous  204 

„  skin        .  .184 

,,  small-headed  rove  .  186 

„  smooth  fungus  .  .  183 

„  social  grass         .  .  199 
soft-skinned  serricom    .  192 

„  soldier    .            .  .198 

„  spiny  tortoise  .  205 

„  springing            .  .  191 

„  stag        .  .  188 

,,  straight-homed  snout    .  200 

„  stenelytrous  .  196 

„  stream    .            .  .  180 

„  sub-aquatic  .  178 

„  sun         .            .  .190 

„  tazioom .  .  196 

„  thick-legged  flower  .  197 

,/  thick-legged  lily.  .  204 

„  tortoise  .            .  .206 

„  trachelidan  .  197 

„  true  carrion  .  182 

„  true  ground  .  177 

„  true  rove  .  185 

„  true  wood-boring  .194 

„  imicom  .  .  199 

„  varicom.            .  .186 

•'    „  water  •  181 

'  „  water-loving  .180 

,,  wood-eating  snout  .  202 

B€^niace8B        .  .  476 

Begoniads          .  .  .    ih. 
Belemnites         .             .       117,  562 

Belemnophora  .  .120 

Belemnophores .  .    ib. 


FBge 

Bellerophon 

549,  552,  555 

Bell-flowers 

.  407 

Belvisiaoe» 

.  401 

BembecidiB 

.  280 

Bembidiidffi 

.  178 

Ben-nuts 

.  478 

Ben,  oil  of 

.    t&. 

Benzoin 

.  424 

Berberales 

.  461 

Berberals 

.    tb. 

.  453 

Berberries 

.    ib. 

Berenia 

.  285 

Bergamot 

.  448 

Bergmehl 

365,868,578 

Beroes  . 

322,  886,  339 

„        winged 

.  889 

Beroid» 

.    ib. 

Beryl     . 

.  611 

Betulaoe® 

491,  579 

Bhang    . 

.  487 

Bibionidffi 

.  258 

BicellariidsD 

.  345 

Bichirs  . 

.     98 

Bignoniaoe89 

.  409 

Bignoniales 

.  407 

Bignonials 

.    ib. 

BilabiatsB 

.  404 

BUberries 

.  397 

Bindweeds 

.  417 

Birches. 

.  491 

Birds 

*,  31, 35, 377 

„    aquatic 

.     50 

„    oonirostnu 

.    41 

„    dentirostral 

.     40 

„    fissirostral 

.     36 

„      '    „          diurnal             .    37 

„          M          nocturnal         .    36 

„    gallinaceous 

.     45 

„    game        . 

.    ib. 

,     86 

„    rapacious. 

.     85 

„         diurnal           .    ib. 

„            „         nocturnal        .    36 

„    running    . 
.„    scansonal . 

.     48 

,     43 

„    tennirostral 

.     38 

n    wading      . 

.     48 

„    footprints 

of 

.  559 

fossil     568.  570, 578,  583,  584 
preserving  .  637 
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Birgus  . 

Page. 
.       280, 284 

Bonito   . 

T. 

BirthewortB 

.  891 

Bonnelliidte       . 

.  828 

.  617 

Bonnet-shells     . 

.  183 

Bismuth-ffliuiod 

.    ib. 

Bony-pikes 
Book-msects      . 

.    93 

Bismuth,  native 

.  616 

.  215 

Bismuth-mckel 

.  606 

BopyridsB 

.  298 

Bismuth-ochre 

.  617 

Boracite 

.  604 

Bismuth-flilver 

.  59$ 

Borages. 

.  413 

Bismuthidee 

.  616 

BoraginaoesD 

.  413 

Bitter-sweet 

.  419 

BoraginansD 

.  412 

Bitumen 

.  622 

Borassacese 

.  518 

Bivalves 

5,147,148,878 

Borassus  flabelliformis  . 

.  518 

„        bismus 

cular    .            .  148 

Borates . 

.  620 

„        unimufi 

kcular    .            .  158 

Borax     . 

.  601 

fossil, 

552,  562,  566, 

Borers    . 

•  151 

569,571,67 

7 

BomeoHsunphors 

.  462 

BixA  Orellana 

.  475 

Boronides 

.  620 

Bixads  . 

.    ib. 

Bostrichidffi 

.  194 

Blackberry 

.  480 

Botanical  apparatus 

.  671 

Black-lead 

.  619 

Bothiyocephalida 

.  861 

Blaculla 

.  566 

Botryaoeee 

.  534 

Bladder-nuts 

.  465 

BotiyUida 

, 

.  166 

BlapRidffi 

.       195, 566 

Botryllinso 

164, 

165, 167 

Blatlina. 

.  555 

Botiytis 

.534 

Blatia  orientalla 

.  208 

Boulders 

.  580 

Blattid® 

.  209 

Bovida. 

.    23 

Blennies 

.    96 

BovinsB  . 

.    24 

„         slender 

rayed  .            .    97 

Bovista. 

.  583 

Blemida 

.    96 

Bower-birds 

.    85 

Blenny-buUhead 

s                      .    ib. 

.  342 

Blenny,  viviparc 

ma        .            .    86 

Box  wood 

.  485 

Blessed-thistie 

.  405 

Brachelytra 

.  184 

Blind-fishes 

.  109 

Brochinidas 

.  176 

Blind-newts 

.    77 

Brachionidsd 

.  342 

Blind-snakes 

.    53 

Brachiopoda 

;  5, 

162,  878 

Blood-roots 

.  510 

Brachiopods     .        5, 160, 

162,  878 

Bloodstone 

.  620 

„           ancylobrachiate 

.  162 

Boea 

.    67 

„          ancylopod  . 

.    ih. 

BoatbiUs 

.    82 

.    ih. 

Bog-iron 

.  588 

„          helictopod  . 

.  168 

Bog-myrtles 

,  490 

„          sardcobrachiate 

.    ib. 

Boidffl    . 

.    67 

„           sderobrachiate 

.    ib. 

Boleti    . 

.  588 

Fossil549,  558, 

563,  566 

Bolina    . 

.  666 

Brachocera 

.  254 

Boltenia 

.  165 

Brachyphyllum 

.  567 

Bombycidse 

.  288 

BrachyixxlidsD  . 

.    59 

Bombyliidw 

.  255 

Brachyura 

.  286 

Bombyx  mori 

.  288 

BraooninsB 

.  224 

Bond-weeds 

.  587 

Bradypodidse 

.    24 

Bones  and  skele 

tons,  directions 

BranchellionidflB 

313,818 

for  oollectii 

g         .           .658 

Branchiopods 

. 

.  298 
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Branchiopoda 

Branchipi 

Branchipidsa 

BrasfiicaoefB 

Brayera  anthelmintica 

Brazil-nuts 

Brazil  wood 

Bread-fruit  trees 

Breams 

BrenthidsD 

BrexiaoesB 

Breziads 

BriareidaD 

Brisa 

Bristle-wortB 

Brittle-wortB 

Bromeliacess 

Brominiides 

Brontes. 

Broom  . 

Broom-rapes 

Brosmiidss 

Brottilidao 

Bnichidfls 

Bruda    . 

Bruniaoes 

Bruniads 

Brunoniaoeae 

Brunoniads 

Bryacese 

Bryony,  black 

Bryozoa 

Bubble-bearers 

Bubble-shells 


Buocinidfie 

BucerontidsB 

Buckler-echinite 

"  Buckler-head' 

Buckthorns 

Bucku   . 

Buckwheats. 

Bufonidsd 

Bug,  harrest 

Bugs 

bark 

bed 

club-homed 

jumping 

land 


banded 


Page 

Page 

.  298 

Bugs,  long-necked 

.  24^ 

.  282 

„    painted 

.  244 

.  299 

„    sand 

.  242 

.  470 

„     shielded     . 

.  244 

.  480 

„    soflrbodied. 

.  243 

.  400 

„    water 

.  241 

.  432 

Bulimi 

115,  124 

.  486 

Buliminso 

.  144 

.     82 

Bulks,  cylindric 

.  140 

.  100 

„       long-tailed 

.  189 

.  201 

Bullfeas. 

.     ib. 

.  427 

Bullheads 

.  102 

.    i6. 

„       mailed 

.    f6. 

.  858 

Bullia    . 

.  125 

.  666 

Bulrushes 

.  516 

.  617 

BuUida 

.  139 

.  537 

Bumastus 

.  547 

.  511 

Bunium 

.  394 

.  621 

Buprestidffi 

191,  566 

548,  552 

Burdock 

.  406 

.  482 

Buiigundy-pitch 

.  494 

.  421 

Bunnanniace89  . 

.  507 

.  104 

.    ib. 

.    ib. 

Bumets. 

.  430 

.  201 

Bustards 

.     48 

.  422 

Butcher-birds    . 

.     41 

.  892 

Butomaoese 

.  501 

.     ib. 

Butterflies 

.  234 

.  412 

„        dawless 

.  286 

.     ib. 

eye-winged 

.     ib. 

.  626 

proper 

.  234 

.  497 

„        simple-wmge* 
„        tooth-winged 

1           .  235 

'.  5, 

342,  879 

.    ib. 

.  837 

Butter-worts 

.  408 

.  189 

ByrrhidfiB 

175,  187 

.  140 

Byttneriaoeee     . 

.  468 

126, 

549,  576 

.    43 

Cabbage 

.  470 

.  572 

Cabbage-tree  bark 

.  482 

.  551 

CabereidfiB 

.  845 

.  426 

Cabombacefe 

.  458 

.  446 

Cacao-plants 

.  468 

.  489 

Cactaceaj 

.  398 

.    76 

Cactales 

.    ib. 

.  273 

Cactftlfl  . 

.    t6. 

240-241 

Caddioe-worms . 

.  216 

.  248 

Cadmiides 

.  606 

.    ?6. 

CsecidsB  . 

.  138 

.  244 

Cssciliidfe 

.     77 

.  242 

Ceesalpiniese 

.  431 

.     ib. 

Cairngorm-stone 

.  619 
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Cajeput-oil         .  .  .400 

Calamaries,  hook-armed  .119 

„  long-armed.  .    ib. 

CalaminsB  .  .  .    ib. 

Calamine  .  .  605 

Galamites  .  556 

Calamus  .  .513 

Calappid®         .  283,  284, 288 

Calcareous-spar.  587,  603 

„         tufa .  .    ib. 

Calceola 
Calciides 
Caldum,  mineral  compounds 


Caligidffi 

Calla  palustris 

Callianiridse 

Callionymidae 

Callithrix 

Callitrichacese 

Call  una 

Galtetepons 

Calumba-root 

Calycanthaceac 

Calyoeraceas 

Calycers 

Calyciflorse 

Calymene 

Calyptridao 

Cam-wood 

Cambrian-rocks 

Camels 

Cameleopardalidse 

Camelidse 

Camooeras 

Camphor,  true 

Campanales 

Ccanpanals 

Campanulacesc 

Campanulariidsc 

Campontias 

Campontiida} 

CampyloBperma? 

Cancellariidse 

Cancer  pagurus 

Canceridse 

Cane-wood 

Canella-barks 

CanidsB 

Canna  . 

CannabinacesD 

Cannabis  Indica 


552 
603 
ib. 
307 
.  508 
.  339 
.  96 
.  574 
.  483 
.  449 
.  58 
.  478 
.  432 
.  405 
.  ib. 
.  390 
548,  552 
115.  132 
.  432 
.  546 
10,  22,  581 
.  23 
.  22 
.  552 
.  433 
.  403 
.  ib. 
.  407 
.  354 
.  315 
.  ib. 
.  394 
,  131 
.  283 
2S3,  285, 286 
432 
452 
16 
508 
487 
ib. 


CantharididsB 

Caoutchouc 

Caper-plants 

Capitonidse 

Capitosaurus 

Capparidacete    . 

Capparis  spinosa 

Caprellidse 

Caprifoliacese 

Caprimulgidse 
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.  508 

198 

419,  428,  487 

.  469 

.     48 

.  560 

.  469 

.    ib. 

.  295 

.  395 

87, 585 

-. -  .  .24 

Capaalidffi  .  310 

Capsicum  .  .  420 

CapsidsB  .  .  243 

Capulidffi  .  .  .138 

Carabidw  .  .  177 

Caraway  .  395 

Carbon,  minerals  containing    .  618 
Carbonates        .  .  .  619 

Carbonifei-ous-group      .  .  553 

Carcinus  msenas  .  283 

Cardamoms       .  .  508 

Cardiida)  .  .  154 

Cardinia  ,  .  562 

Cardiscarpa  .  557 

CarditidflB  .154 

Cardium,  fossil .  .  .663 

Carinarias  114,  124,  142 

Camelian  .  .  619 

Camivora  16, 575,  578,  584, 587 

Carob-tree         .  .  432 

Carolina-pink     .  .  422 

Carpinus  .  ,  579 

Carps     .  .  .  .108 

Carrageen  .  .  .535 

Carriers  .  .  .  132 

Carrot   ....  394 
Carfchamus  tinctorius    .  .  405 

Carum  .  .  ,395 

Caryocar  butj'rosum  .  461» 

Caryocaracese    .  .  .    ti. 

CaryophyllesB     .  .  .  440 

CaryophyUisD,  fossil  567,  572 

Caryophyllidae  .  .362 

Caryophylliida) .  .  .  356 

Cascarilla  .  .  435 

Cashew-nuts  .  445 

Cassava  .  455 

Cassia-bark  .488 

Cassia-pulp        .  .  432 


706 


INDEX. 


OaiBidicUe  (Coleoptera)  . 
„         (Gasteropoda) 
OBflsidinsD 
OuBipoureaoen 
Cassipoureadfl 
Gassiterite 
OsMythaoeeB 
Gastoroil 
CaauariiiacesB 
Gats 

Oatophracta 
Oatechu 
Gatellufl 
CateniceUidflB 
Gatenipora 

Gaterpillan,  preaemxig 
Gathartes 
GatophragmuB 
Cauliflower 
Cavies   . 
OayiidflB. 
Cavolinidn 
Cebidis 
Cebrionidn 
Ceddomyidse 
Cedar    . 
Cedrelaceed 
Celastraceie 
Celery   . 
Celestine 
Celleporidso 
Cellulares 
Cellulariidffi 
Centaury 
Centipedes,  earth 


Pago 
.  204 
.  129 
.  282 
.  421 
.  ib. 
.  614 
.  483 
.  486 
.  491 
9,16 
.     69 

896,  614 
.  671 
.  844 
662,  ^b%  667 
.  666 
.  6s8 
.  302 
.  470 
.  27 
.    ib, 

122,  676 
.     13 


„  true 

Centriscidse 
CentrolepidacesB 
r!entronise 
Centronotid» 
Centrotus 
CephakflpididflB 
Cephalidsa 
Cephalopoda 
Cephalopods 


192 
262 
493 
447 
425 
394 
603 
346 
386 
344 
420 
267 
314 
296 
266 
.     ib. 
263, 266 
.     97 
.  617 
.  379 
.    98 
.  245 
.  661 
.    96 
6,  117,  377 
6,116,117,377 
fossU  648, 662, 666,662, 
666,  667,  671. 


sea  (annelids) 
„    (crustaceans) 
shielded 
stone 


Cephalophora 

Cephslotaceee 

Cephalotads 

CephalopteridsB 

Cerambicids 

CeramiacesB 

Ceraphrontinae 

Cerataspidas 

Ceratites    . 

Ceratophyllacese 

CercariidsD 

Cercopidsa 

Cercoaauridao 

Ceriides 

Cerite    . 

Cerithiidse 

Cerithiopsida) 

Cerium-ochre 

Cermatiids 

Certhiide 

Cerusite  . 

Cervide  . 

Cestoidea 

Cestracions 

Cestraciontida) 

Cestum  Veneris 

Cetaoea . 

„      herbiyora 
„     camiyora 

Cetaceans 

„         caraiyorous 
„         herbiyorouB 

Cetiosaurus 

Cetoniide 

Cetopirus 

Cetnuria  Islandica 

ChieropotamuB  . 

Chaetodons 

Chaetodontidfie  . 

Chs^pteridse  . 

Chaffers,  false   . 
„         true    . 

ChailletiacesQ     . 

Chailletiads 

Chaloedony 

Chalcididae 

Chalcidinse 

Chalicomys 

Chaliootherium . 

Chalk    . 

Chalk-proper 
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.  377 
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.  ib, 
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.  208 
.  635 
.  226 
.  293 
.  660 
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.  362 
.  247 
.  60 
.  618 
.  ib. 
185,666,676 
.  130 
.  613 
.  266 
.  39 
.  602 
.  22 
.  861 
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.  19 
.  ib, 
12,18 
.  18 
.  19 
.  568 
.  190 
.  802 
.  582 
.  574 
81, 101 
.  101 
.  316 
.  190 
.  189 
.  425 
.  ib, 
.  619 
.  226 
.  ib. 
.  578 
.  ih, 
.  603 
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Cbaznberod-Bhel 

Is                      .182 

Chamselauciaces 

e                       .402 

Chamroleonidse 

.    65 

ChanuMaoride 

.    61 

Ghamas. 

.  154 

ChameleonB 

54,  65 

ChamidBa 

.  154 

Chamomile 

.  404 

Chamostrea 

.  115 

Chara,  foflsU  fru 

itaot   .            .  580 

Charace® 

.  535 

CharadriidA 

.     49 

Chatterers 

.    41 

CheiracanthidsB 

.  850 

Cheiraoanthus 

.  551 

Cheirateuthidffi 

.  119 

CheirolepiB 

.  551 

Cheiroptera 
Cherotherium 

.     14 

.  560 

Chelichnus 

.    ib. 

Cheiiferida) 

.  278 

Chelodina 

.    54 

Chelodufl 

.  578 

Chelonia  . 

.    69 

Chelonians 

69,  560 

Cheloniida 

.    70 

CheloBtomata 

.  844 

Chelydidffi 

.    69 

Chelysoma 

.  164 

Chenendopora 

.  578 

Chenopodales 

.  487 

ChenopodalB 

.    ib. 

Chenopodiaoesd 

.    ib. 

Cherry  . 

.  431 

Chesnut^  Spanifl 

h                      .482 

Chesnuts,  fossil 

.  579 

Chetotyphla 

.  578 

Chiantarpentin 

e                       .446 

Chiooiy    . 

.  405 

ChiU-nettles 

.  262 
.  899 

Chiline 

.  115 

Chilognaiha 

.  267 

Chilognaths 

.     ib. 

Chilophorina 

.  819 

Chilopoda 

.  266 

Chllopods 

.    ib. 

Chimfieraij 

.    91 

Chim»rid83 

91,  576 

Otiimaphila  uml 

>ellata  .            .  450 

China  sheUs 

.  127 

P*ge 

Gbinchillas 

.    27 

Chinchillidm     . 

.    ib. 

Chionidse 

.    47 

Chirette  . 

.  420 

Chirid© 

.    97 

Chirocoles 

.    60 

ChironectidaB    . 

.    96 

Chironomidfls    . 

.  258 

Chirotes 

.    72 

Chirotida) 

.    f6. 

Chitonida 

.  188 

Chitons             .           ] 

L15, 125,  188 

Chives  . 

.  502 

.    41 

Chlamydoiherivmi 

.  582 

Chlsenaoen 

.  442 

ChlBBniinsB 

.  178 

Chloranthaoett  . 

.  486 

Chloranths 

.    ib. 

Chloriniides      . 

.  621 

Chloroform 

.  627 

Choeroiheriiim  . 

.  582 

Chondracanthidoe 

.  808 

Chondrostei 

.     93 

ChondrosteuB    . 

.  562 

Chondnis  crispus 

.  585 

Chonetes 

.  549 

Christ's-thom    . 

.  426 

Chrome  ochre   . 

.  610 

Chromididae 

.  106 

Chromiides 

.  609 

Chiysexides 

.  596 

Chiysides 

.    ib. 

Chrysididae 

.  227 

.  482 

.  612 

Chrysolite 

.  605 

.  205 

Chumis 

.  487 

Cicada  plebeia  . 

.  245 

,,      septendecem 

.  246 

Cicadidse 

.  247 

Cichorace© 

.  404 

Cichorium  Endivia 

.  405 

„          IntybuB 

.    ib. 

CicindelidflB 

.  176 

Ciconia    . 

.  578 

Cicuta     . 

.  895 

Cidaridfie.      821,  826,  J 

Sd2|  563, 572 

Ciliobrachiata   . 

.  879 

Ciliogradce 
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.  580 

Cliirotidw 

,^^^^^^^^^^H 

^H               CharttGHG 

,  536 

Chit^jnidiB        -         ^ 

^^^^^^^^^^^1 

^1               CbArndriidffi 

.     4© 

Chitona                     m 

^^^^^^^^^^^1 

^H                CbattererB 

.    41 

Chives  . 

^^^^^^^^^^^1 

^m               Ch&inicii^ihidm 

.  360 

^^^^^^^^^^^1 
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CimbioinflB 

.  222 

aoBteriaDB 

.869 

Cixnex  leotolarii 

lis         .            .240 

CloBteriida 

.    ib. 

Cimicidn 

.  248 

Clover 

.  482 

Ciinolioniifl 

.  668 

Cloves 

.  400 

Cmchoiiaoe89 

.  8»« 

Club-moflMB 

.  526 

CmchonaleB 

.  895 

Clab«hell8,  fiilBe 

.  130 

CinchoiialB 

.    ib. 

„          freeh-water 

.  185 

Cinchone«e 

.  896 

„          BaUrwater 

.    ib. 

Cinchonia 

.    ib. 

Clubionine 

.  274 

Cmnabar 

.  599 

Clapeidse 

.  109 

Oinnamon 

.  488 

CluBiacen 

.  460 

Cionacineta 

.  884 

Clymenia 

.  558 

Girrhigrada 

.  882 

Clypeaflter 

821,  825 

Cirrhodermata 

.  879 

aypeuB 

.  572 

Cirrhopoda 

.  5,  808,  878 

Cnemidium 

567,  578 

C^hopodfl 

5,  801,  808,  878 

CnicuB  benediotoB 

.  405 

„         bun 

x)wing  .            .  804 

CoalfiBh 

.    84 

ft         pedi 

mculi^           .  808 

Coal-meoBureB  . 

.  553 

„         fle8« 

ile         .            .  804 

Coal,  mineral    . 

.  619 

„          proi 

erving  .           .  667 

Cobalt-bloom    . 

.607 

Cirrho-Bpinignid 

ia          .            .881 

Cobaltiglanoe    . 

.    ib. 

CirrhoBtomi 

.  Ill 

Cobaltidea 

.  607 

Cirrho-vennigra 

da        .            .829 

Cobitidffi 

.  107 

Cirrigradro 

.  888 

Cooaoeffi 

.  514 

Ciiripeda 

.  878 

Coocidse 

.  249 

Cirripedea 

6,  878 

Coocolepis      '  . 

.  562 

Cimia    . 

566,  571 

Cocconeia 

.  578 

Ci8tace» 

.  470 

.  551 

Cistales 

.  469 

Cocculna-Indioos 

.  478 

Cistals  . 

.    ib. 

CoccoB  cacti 

.  246 

GisteUda 

.  197 

„     cerifenxs 

.    f&. 

CiBtuB-nipefl 

-521 

„     lacca 

.    ib. 

CitraoesB 

.  448 

„     manniperua 

.    ib. 
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.    f6. 

„     Polonicua 

.    ib. 

Civet  Gate 
dadeiodon 

.    16 
.  560 

CooovEua 
CocUea. 

.  585 
.  147 

dadonia  rangifc 

ffina     .            .582 

„        fidae     . 

.  154 

Cladopoda 

.  151 

„        heart    . 

.    ib. 

Cladopods 

.    *6. 

Cockroachea 

.  209 

Clams 

147, 158 

Coco-nut  tree,  double 

.  518 

„     water 

.  159 

Cocoa  pluma     . 

.  432 

Clathraria 

.  578 

Cocofs  foeail      . 

.  579 

Clathropterifl    , 

.  568 

Codfiahea 

81,84,104 

Glausilia 

.  114 

„         angoilliform 

.    16. 

Clayellinids      . 

.  166 

Ccelacanthids   . 

.  551 

.  858 

Coelebnintha     .       5,  J 

J22,  850,  879 

Clay 

.  611 

Coeloapermas      . 

.  894 

Qay-ironBtone  . 

.  554 

Coonobitfe 

.  280 

Climbing  FiBhes 

.    99 

Coenurua  cerebralia 

.  860 

CUonidso 

.  128 

Coeaalpinia 

.432 

diOB       . 

.    ib. 

Coffee    . 

.  896 
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.■5S 

Copper,  red 

'S 

.  608 

GoradadidiB      . 

.    87 

Coleoptem 

.  176 

Goracines. 

.  106 

ColepidiB 

.  871 

"Gond-rag-      . 

.  667 

CoUes    . 

.    42 

Coral-reeft 

.  689 

ColiicUe. 

.    ib. 

GoralUidffi 

.  367 

GoUeoting  and  praaerriD 

gydireo- 

Gondlimn  nibrum 

.  868 

tionsfor,    . 

.  623 

Corallines 

.    ib. 

Collemacea 

.  £82 

Corals,  arragonite 

.  868 

Ck)llyrite 

.  610 

„      brainstone 

.  866 

Colocynth 

.  477 

„      calcareous 

.  867 

Colpodida 

.  871 

„      dendritio 

.  866 

Colubricto 

.    68 

,f      eyed      . 
„      glass-rope 
„      nom-like 

.    ib. 

Colubrma 

.    67 

.  858 

Columba 

.    44 

.  869 

ColombidsB 

.    ib. 

„      homy    . 

.  868 

ColumbiideB      . 

.  618 

„      incnisting 

.    ib. 

Columbite 

.  614 

.  867 

Colmnelliace»  . 

.  896 

„      oigan    . 

.  868 

Columelliada     . 

.    ib. 

„      Btfurred . 

.  856 

Golymbida       . 

.    M 

„      umbellato 

.  867 

ColTmbufl,  foesil 
Comatuk 

.  685 
.  884 

Corbioulida      . 

.  670 
.  149 

Gombretaoe89    . 

.  408 

Corbis  . 

.  671 

Coixiineljnaoe». 

.  504 

Corbulas 

.  158 

CompoBit» 

.  405 

Corbulido                    1 

68,668,577 

Compofiites 

.  408 

Cord-rushes 

.617 

Comptonia 
Condufera 

.  679 

Cordiaceas 

.  418 

6, 148,  878 

Cordyles 

.    68 

Conchooephalue 

.  648 

Coreids 

.  244 

Conchophora    . 

.  878 

Coriander 

.  896 

Conohotrya 

.  808 

Coriandrum 

.    ib. 

Conee    . 

181,  676 

Coriariaceo 

.  444 

ConfervaoeiB 

.  686 

Goriariads 

.    ib. 

Conidse 

.  181 

Coriocellas 

.  129 

Ganifero 

.  494 

Cork      . 

.  482 

Conirostres 

.    41 

Cormogena 

.  886 

Conium 

.  896 

Cormogens 

.  528 

Gonnaraoees 

.  446 

Comacen 

.  898 

GonnandB 

.    ib. 

Comstone 

.  550 

GonopidsB 

.  259 

Comulariida     . 

.  869 

Gonoplea 

.  802 

CoPolliflorsB 

.  390 

Gontrayerva-root 

.  487 

CoronellidsB      . 

.    68 

Gonulus 

.  672 

Coronulidse 

.  806 

Gonvololaoeed   . 

.  417 

Goronula  denticulate 

.  808 

Gopaiva^  BalBam  of; 

.  482 

„      teetudinarius 

.  802 

Copepoda 

.  800 

Gortusales 

.  414 

GopepodB 

.    ib. 

Gortusals 

.    t6. 

Gopper-glanoe   . 

.  599 

Corundum 

.  610 

Gopper  indigo  and  nati 

ye        .    ib. 

Corvida 

41,  578 

„     pyritei . 

.   ib. 

Goiydalus 

.  566 
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CoiylaoesD 

.  481 

Crane  . 

.     34 

Corymbifeno     . 

.  404 

Cranesbills 

.  441 

Coiynidffl 

.  854 

282,  292 

Corypha  umbraculifera 

.  614 

Craniidie 

161,  163 

OoryphsnidBB    . 

.    98 

CnasateUida    . 

.  155 

Corystidn 

.  288 

Crassatellu 

155,  577 

.  283 

Crassulaceso 

.  471 

Cottidao 

.  102 

Cray.fish 

.  283 

Cotton  . 

.  467 

Creepers 

83,  39 

Cow-plant  of  Ceylon 

.  419 

Crenatula 

.  563 

Cow-tree  of  Demerara 

.  486 

.  409 

Cowitch 

.  482 

Cresoentiadfl     . 

.    id. 

Cowries            .           1 

L25, 132,  576 

Cress    . 

.  470 

Cowslip 

.  416 

CretaceouB-group 

.  569 

Crabs,  angular. 

.  288 

Creusia 

.  302 

„      calling  . 

280,  285 

Crickets 

.  211 

,,      china    . 

285,288 

„      noise  of 

.  212 

„      common 

.  283 

Cridites 

.  655 

„     crested . 

283,  288 

Ctinoideans,  fixed 

.  834 

„      edible   . 

.  288 

free 

.    i6. 

„     freshwater 

.  287 

Crioccrida 

.  204 

>.      frog 

.  289 

.  671 

„        „   false 

.  290 

Crisiidn 

.  347 

„      globular 

.  288 

CiistatoUidiB    . 

848,  848 

,,     hermit  .            i 

m,  288,  290 

Crithmum 

.  894 

„     horseman 

284,  287 

Crocodiles 

•52,  56,  71 

„      king      . 

281, 800 

„        slender-noaec 

I            .  568 

„      land       . 

.  287 

„        Swanage      . 

.    t6. 

„     lobster  . 

.  290 

CPOcodiUdae 

71,  566 

„     long-armed 

.  286 

.  825 

„      mantis  . 

280,  294 

„         spiny 

.    ib. 

,,      painted . 

284,  288 

CrotaUdffi 

.     66 

„     pea        . 

.  287 

Croton-oil 

.  485 

„      porcellanooB 

.  283 

Crowberries 

.  483 

„      sailor    . 

.  282 

Crowfoots 

.  455 

„      sand      . 

.  287 

Crows  . 

33,41 

„      scorpion 
„     shielded 

.  280 

Crown-worts    . 

.  473 

.  289 

Crucifen© 

.  470 

„      spectre . 

.  293 

Cruciferous-plants 

.    f6. 

„      spider   .            2 

.80,  283,  286 

Crustacea 

5,  285,  878 

„      spiny    . 

288,  286 

Crustaoeans      .       5,  i 

279,  285,  378 

,f     sponge  . 

.  289 

„  fossil  547,  552,  555, 

662,666,569 

„     stone     . 

282,  289 

„  pedunde^yed 
„  sessile-eyed 

.  285 

„      swinuning         ! 

288,284,287 

.  294 

„      telesoopfr^yed  . 

.  284 

„  preserving 

.  667 

„      true      . 

288,  286 

Cryptobrachiata 

.  162 

Crabronidffl 

.  230 

Cryptogamia     . 

.       386,523 

Craddie 

.     45 

CryptomonadidiB 

.  369 

Cranberries 

.  896 

Cryptoneura 

6,380 

Cranchias 

.  119 

Cryptophyta      . 

.  386 

Cianchiids 

.    t6. 

CrypturuB 

.  584 
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Crystal-worts    . 

.  628 

CiyBtallography 

.  591 

Gteniza 

.  271 

Gteno-Labridffi 

.  105 

CtenoidiRTifi       . 

.    81 

Ctenostomata   . 

.  847 

Cubebfl 

.  487 

Cuckoos 

.    44 

Cuouiid» 
Caoulidn 

.  184 

.     44 

.  850 

Cucumber 

.  477 

Cucurbitaoe»    . 

.    ib. 

Cucurbitales     . 

.  476 

Cuourbitals 

.    ib. 

Cudbear 

.  582 

Culex  molestuB 

.  178 

M      Mosquito 

.    ib. 

CuUcidfiB 

.  253 

Ciizna    . 

.  282 

Cumin  . 

.  895 

Cuzninum 

.    ib. 

CunoniacesD 

.  428 

Cunoniads 

.    ib. 

Cuprella 

.  282 

.  607 

.  561 

Cupulifene 

.  482 

Curassows 

.    45 

Curculionids    . 

202,  555 

Curculioninte    . 

.  202 

Curcuma  longa 

.  508 

Curlew 

.    83 

Cursoria 

.  209 

Currants  (Grossulariaoei 
„        (Vitaceee) 

b)         .  89» 

.  458 

Curtonotus 

.  285 

Cuscutaceae 

.  417 

.  446 

Custard-apples 

.  456 

Cuttles 

.  120 

Cuvieria 

.  822 

CuvieriidA 

.  880 

CyamidsQ 

.  295 

C^thophyllum  .          C 

52,  556,  567 

(^cadace» 

.  494 

Cycads              .  494,  ( 

m,  568,  567 

(Srclas   . 

.  569 

CycUduda 

.  870 

Cydica  . 

.  204 

Cyclo-Labrid»  . 

.  105 

Page 

Cycloiiliiuis 

.    81 

C^clojBfaijylmta 

5,  877 

Cyclone  ura 

879,  880 

Cyclojaiiiio 

285,  800 

Cyolojtdee 

.  800 

Cyclopteddjn     . 

.    96 

C^clophoridw    . 

.  146 

Cj'clijpthalmuti  . 

,555 

Cycloptcria 

556,  567 

Cydosflum 

.    57 

Cyclofwiurianfl    . 

.    i6. 

(^clo,^u>mata  (Gasteropoda)     .  115 
(Polyaoa)            .  346 

Cyclostomes 

125, 146 

Qrcloetomi 

.  Ill 

Cydippe 
C^lichmdsB 

.  336 

.  140 

Cylindrell89 

.  115 

C^buUida      . 

.  128 

Cymodoceas 

.  124 

Cymodoceidffi    . 

.    ib. 

C^mothoidffi 

285,  297 

Cynara  Scolymus 

.  405 

CynarooephfJae . 

.  404 

Cynomorium  coccinemi 

1              521 

Cynomoriums   . 

.    ib. 

Cynipidffl 

.  223 

Cypciaceee 

.  518 

Cyprreida 

.  132 

Cyprella 

.  555 

Cypress 

.  494 

Cyphaspis 

.  S548 

Cyphonidse 

.  192 

Cypricardia 

549,  566 

C^ridffi 

.  800 

C^ridella 

.  555 

Cyprididffl 

.  562 

C5l)ridina 

.  555 

Cyprinas 

.  149 

Cyprinid»  (Conchi&ra) 
(Pisces) 

.    ib. 
.  108 

Cyprinodontes  . 

.    ib. 

Cyprises            .           2 

81,  800,  569 

CyrenoidflB 

.  149 

Cyrenoids 

.    ib. 

CyrillacesB 

.  451 

CyrilladR 

.    ib. 

Cyrtoceras 

.  552 

Cystica 

.  361 

Cysticercus  tenuicoUis 

.  359 

Cystiphyllum    . 

.  567 
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Cytherea,  fossil 

.577 

Deposits,  BoU     . 

.  690 

Cyttaria 

.  6U 

Dermestids 

.  184 

Deroplatys 

.  208 

DACTTLITHRIDJt 

.    76 

Derostomatids 

.  319 

Dactylis  cespiton 

.  619 

Desmidiaceffi     . 

.  687 

Daffodils 

.  609 

Desvauziaoe»    . 

.  518 

.    21 

.  6(50 

Dansea-worts 

.  626 

Diadema 

.  802 

DansBaceee 

.    ib. 

Diademnins 

.  167 

Dandelion 

.  406 

Diamond 

.  619 

Dapedium 

.  662 

Diamond-fishes . 

.    9S 

Daphnaceso 

.  484 

Dianthaoeea 

.  440 

.  483 

Dianthiffi 

.  497 

Daphnala 

.    ib. 

DiapensiaoesB 

.  421 

Daphniida 

.  299 

Diapensiads 

.    ib. 

Damel-graBB 

.  619 

Diaperida 

.  196 

Dasypodidae 

.    26 

Diapriinm 

.  227 

Dasyures 

.    29 

Diaspore 

.  610 

Daflyurida 

.    ib. 

Diatomacece 

.  587 

Date-plum 

.  428 

Diazona 

.  165 

DatiscacesB 

.  477 

.  566 

Datidcada 

.    ib. 

Dichelestiida    . 

.  808 

DaucuB 

.  894 

Dichorgana 

.  885 

Daw 

.    82 

Diclinese 

890,  476 

Day-flies 

.  214 

Diootyledones   . 

835,  889 

Deal-fish 

.    82 

Dictyogen® 

885,  495 

Death-watches 

.  194 

Dictyogens       .            J 

$85,  494,  495 

Decapoda  (Cephalopoda 

)           .  118 

„         bisexual 

.  495 

(Crustacea) 

.  286 

„          unisexual 

.  497 

Decapods  (Cephalopoda 

)           .  118 

Didelphidffl 

.     28 

„        (Cnistaceans 

)            .  286 

Didelphys  Colchesteri 

.  575 

„               long-tail 

ed         .  290 

Didus  ineptus 

.  588 

„                 short-ta 

aed       .  286 

Didpiiides 
Digitalis  purpurea 

.  613 

„               varied-tf 

iUed      .  289 

.  408 

Deer      . 

.    22 

Dill.       . 

.  395 

Delphax  saocharivora 

.  246 

DiUeniacese 

.  456 

DelphinidsB 

.     19 

Dilleniads 

.    ib. 

Delphinula 

.  649 

Diluvial  drift    . 

.  680 

Deltas    . 

.  686 

Dimera 

.  247 

DendrocGola 

.  318 

Dinomis 

.  588 

DendrophidsB    . 

.    68 

Dinotherium    . 

.  577 

Dendrophylliidae 

.  366 

Diodons 

82,  576 

Dendrosauria    . 

.     66 

Dioniea  musdpula 

.  454 

Dendrosaurians 

.    ib. 

Dioptase 

.  599 

Dentaliidse 

188,  671 

Diorite 

.  604 

Dentirostres 

.     40 

Dioeooreaoe»     . 

.  497 

Deplerus 

.  666 

Diphydse 

.  839 

Deposits,  alluvial 

.  686 

Diphydfl-proper 

.    ib. 

„       estuary 

.  687 

Diphyseae 

.  600 

„       lacustrine 

.    ib. 

Diplacanthus 

.  681 

„       minera 

a 

.    ib. 

Diplerix 

.  432 
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Diplodontid89    . 

.  166 

Dotonidffi 

.  141 

Diplogangliata  . 

6,878 

Dotos 

.     ib. 

Diploneura 

.   6,878,879 

Double-walkers 

.    71 

Diploptera 

.  231 

Dracoena  Draoo 

.602 

Diplopterua 

.  661 

DraconidsB 

.    66 

DiplostomidflB  . 

.  862 

Dragon  . 

.    64 

Biplozoonidss    . 

.       806, 809 

Dragonete 

82,  96 

DipneumoDA 

.  274 

Dragon-flies 

.  214 

Dipnoa 

.  377 

„            hai 

omer-headed    .    td. 

Dipsacacess 

.  406 

Dragon's-blood 

.  482 

Dipaaaida 

.    68 

*f 

true     .           .  603 

Diptera 

.  261 

Diassi 

.  270 

Dipteracese 

.  462 

Dredges 

.  666 

Dipterocaipace® 

.    ib. 

DreissenidsB 

.  157 

Dipterus 

,  661 

Dremo^eriuzn 

.  681 

Diacinidse 

.       161, 163 

Dromiid© 

.  289 

DiBcoidea 

.  672 

Droseraoesd 

.  46a 

Disoorbida 

.  873 

Drum-fish 

.    83 

Disk  shellB 

.  163 

DrupacesB 

.  481 

.  888 

"  Dry  rot " 

.  683 

Dintoma 

.  166 

Drymyrhizea 

.  608 

Dithyra 

.  878 

Duck-bills 

12,  81 

Ditrachyoeratidse 

.  868 

Duck-weeds 

.  616 

Dittany,  Kretan 

.  412 

Ducks   i 

84,  60 

Divere 

84, 61 

"  Dudley-locust 

.  648 

Dodea  . 

.  284 

Dugongs 

.    19 

Dodder-laurels  . 

.  483 

Duguetia  quitai 

■ensis    .            .  467 

Dodders 

.  417 

Dulse     . 

.  685 

Dodo     . 

.  688 

„    pepper 

.    t*. 

Dogbanes 

.  422 

Dusa      . 

.  561 

Dog-fishes,  piked 

.     90 

Dynastidae 

.  189 

spotted 

.    ib. 

Dysderidae 

270,  274 

Dogs     . 

11,16 

Dyticidffi 

174,  179 

Dogwoods 

.  898 

Ear-shkija 

.  12^ 

DoliohopidsB 

.  268 

„          dwa 

rf                      .  128 

DoIiidfiB 

.  128 

„          false 

»            .            ..  137 

Dolomedes 

.  270 

M          sea 

..    ib. 

Dolomite 

657,  604 

Karth-hogs 

206,207 

Dolphins 

.     19 

.            .     25 

„       fish      . 

.    98 

Earth-nut 

.  894 

„       star-scaled 

.    t^. 

Earthy-cobalt 

.  607 

Donaddffi 

.  160 

EbenacesQ 

.  428 

DonzeUes 

.  105 

Ebonies 

.    ib. 

Doracia 

.  802 

Echeueidffi 

.    97 

Dorema 

.  894 

Echiales 

.  410 

Dorids 

.  140 

Echials 

.     ib. 

„    clubbed    . 

.    ib. 

„        symm« 

9trical  .            .  412 

„    fidse 

.    ib. 

„        unayin 

metrical           .  410 

Doridida 

.    ib. 

Echidnidse 

12,  80 

Dories   . 

.     98 

EchimyidjB 

.     27 

Dorippida) 

.  289 

Echinarachnius 

.  326 
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Kohinidn          .    821,825,882,568 

Empetimoess 

.  483 

Echinocardium 

.  825 

Empidse 

.258 

EkshinooyamuB  . 

.    i6. 

Empusa 

.  208 

Echinodermata. 

5,828,879 

Emydidffi          .     69,  565,  569,  576 

EchinodermB    .5,821,824,828,379 

Emydosauria    . 

.    70 

dug-like 

.  829 

EmydoBauriaDB 

.    ib. 

n         tni« 

.  831 

Enantiotreta     . 

.871 

M          worm-like 

.  328 

Enantiotretans . 

.    tft. 

fo8Bil549,560,568,571 

Enoephalata 

.      4 

„          pwMTving 

.  668 

Enchelidse 

.  871 

Eohinometra    . 

.  825 

Encrinites 

821,  827,  560 

EchinorhyncliidflB 

.  860 

Encyrtina 

.225 

EchinostachyB  . 

.  561 

Endive  . 

.  405 

Kchinua  eeculentoa 

.  827 

Endogena 

.      885,  500 

„       Uyidne 

.  828 

Endogens 

885,  498,  600 

Ectophtlialmata 

.  146 

„        bisexual 

.  500 

.    tft. 

„       epigynoua 

.  506 

Edentata 

.     24 

„        hypogynoiu 

.  500 

Edentates 

24,582 

„        scale-flowered           .  516 

Edriophthalmata 

.  294 

„        unisexual 

.  511 

Eels      . 

81, 110 

Endorhiiea 

.  885 

,y    eleotric      . 

.  109 

Engidsa 

.  183 

.  110 

Enterodela 

.  870 

Egeria  . 

.  284 

Entomoidea 

6,  878 

Egg-shells 

.  182 

Entomostraca  . 

.  299 

"Egyptian-bean" 

.  458 

Entomostracans 

.    ib. 

EhietiaceeB 

.  413 

Entomosoa 

.  878 

.    ib. 

Entozoa 

849,  879,  880 

Elaifi 
Elaphrida 

.  515 
.  178 

„        cavitaiT                            5 
„        parendiymatous         .    ib. 

Slasmotheriiun 

.  582 

.  574 

Elaterida 

.  191 

EoUdidse 

.      124,  141 

Elaterium 

.  477 

EpacridaoesB 

.450 

Elatinaoeso 

.  448 

Epacrids 

.    ih. 

Elders  . 

.  895 

Epeira   . 

.  270 

Elecampane      . 

.  404 

EphemeridBB 

.  214 

Electri<>calamine 

.  605 

Epialtus 

.  284 

Electrides 

.  622 

Epigyneas 

890,  391 

Klectrum 

.  596 

Epipyxididn     . 

.  370 

Elemi 

.  448 

Episinua 

.  270 

Elephantidffl     . 

.     20 

Epitricha 

.  870 

Elephants 

9,20,581 

Epitrichans 

.    f  6. 

Elephas  Qanesa 

.  581 

Epizoa   . 

.  5,  807,  879 

„      primogenins    . 

.    t6. 

„        preserving 

.  667 

Elettaria 

.  508 

Eproboscidea    . 

.  260 

Ellipsooephalus 

.  548 

Epsomite 

.  604 

Elnw    . 

488,  579 

Epyomis 

.  583 

Elysiaa , 

.  142 

Equids. 

.    22 

ElyBiidffl 

.    tA. 

Equisetaoera 

527,  667 

Emerald 

610,  611 

Erbiidee 

.  612 

Emeiy  . 

.  610 

Eremiaphila 

.  208 
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ErgasilidsB 

.  808 

EvaniidBO 

.  224. 

Ergot  of  rye 

.  684 

Eyasculares 

.  886 

EricacesB 

.  448 

Evening-PrimroBes 

.  401 

Ericales 

.    ib. 

Exantexmata 

.  816 

£ricalB  . 

.    ib. 

Exogeiun 

886,  89(K 

Ericthidie 

.  294 

ExogenB                       I 

(86,  888,  890- 

Ermaceid® 

.    16 

„      bisexual 

890,  891 

Eriocaulacece    . 

.  617 

„      diclinous 

.  476 

Eriocheir 

.  285 

„      epigynoufl 

.  391 

EristaliB  NfodsBi 

.  267 

„      hypogynous 

.  486 

Erotylid© 

.  183 

„      perigynous 

.  4or 

Errantia 

.  818 

„      unisexual 

.  890 

Erratics  . 

.  680 

ExplanariA 

.  667 

Erycinidte 

.  286 

Erythioxyiace® 

.  462 

Faracilb 

.  481 

ErythroxylB      . 

.    ib. 

Fabaginaoew 

.  44a 

Escallomacees    . 

.  897 

FaloonidaB 

.    86 

EsoaUonladA      . 

.    ib. 

Falcons . 

.    ib. 

Eschallot 

.  602 

Farcimenariida 

.  846 

Eflcharide 

342,846,279 

FasciolariidiB 

.  127 

Esexuales 

.  886 

FasciolidfiB 

860,  862 

EBoddae 

.  108 

FavisteUa 

.  662 

Etheriid^ 

.  167 

Favoflites 

649,  652 

Eucalypti 

.  400 

FelidfiB   . 

.    16 

Euchlanids^ 

.  842 

Felspars 

.  610 

Eucnemidfld 

.  191 

Fenestella 

.  662 

Eacratea 

.  848 

Fennel  . 

.  894 

Eudorido 

.  888 

Ferns    . 

.  625 

Eulizuas 

.  130 

„    foBsil    66< 

5,  661,  fi 

63,  667,  679 

Eoliiuida 

.    ib. 

FeroniinsB 

.  178 

Eulophins? 

.  226 

Ferro-tantalite 

.  614 

Eumenidsd 

.  231 

Ferula  . 

.  394 

Euniceg. 

.  814 

Festuca 

.  61^ 

£unicid» 

.    ib. 

Feverfew 

.  404 

Eonotia 

.  678 

Fiooidales 

.  434 

Euomphalus     .           5 

49,  662,  655 

Ficoidals 

.    ib. 

Eupelminaa 

.  225 

Ficula  . 

.  128 

Euphorbiacew   . 

.  485 

Fig       . 

.  487 

Euphorbiales     . 

.  482 

Fig-marigolds   . 

.  485 

Euphorbials 

.    ib. 

Fig-shells 

.  128 

Euplexoptera    . 

.  207 

Fig-worts 

.  408 

Euplsea . 

.  868 

Filariidffi 

849,  851 

EuplotidsB 

.  871 

Filberts 

.  482 

Eupoda . 

.  204 

File-fishes 

82,96 

EuryalidsB 

.  884 

FiUcales 

.  625 

Euryarthra 

.  665 

Filicals  . 

.    ib. 

Euryodon 

.  682 

Finches 

.    42 

EmypodiuB 

.  284 

Fir 

.  492 

Eurypterida 

.  548 

Fir^rapes 

.  449 

Eurystemon 

.  569 

**  Fire-damp" 

.  696 

Euiytominie 

.  225 

Fiah-lizard 

.^61 
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FiBheB  .                       4 

1,78,86,377 

Flies,  cadcoo,  sharp-tailed        .  229 

„     amphibian 

.    91 

n 

eproboeddean 

.  260 

„     ganoid     . 

.    92 

n 

flat-bodied 

.  258 

„         „     oartalaginous        .    93 1 

t$ 

flesh 

.  259 

„             „       OBSeOQB      . 

.    ih. 

» 

gad 

.260 

^     pharyngeal         . 

.  105 

»» 

hornet     ! 

.  223 

M           ,,         Boftrfinnad    .  106 1 

M 

.  256 

M           M         spiny 

.  105 

w 

hovering . 

.  259 

,•     BoA-finned 

.  106 

f> 

humming-lnvd 

.  255 

H           M        abdominal       .    ib.  \ 

»» 

hypocerous 

.  260 

„           „        apodal 

.  109 

n 

idmeumon 

.  224 

M     Boldered-jaw 

.    94 

n 

thick 

-legged.    i6. 

M     Bpine-lieaa 

.  104 

f> 

lantern    . 

.  247 

^          „        apodal  . 

.  105 

>f 

larg&^yed 

.  256 

„      thoracic . 

.  104 

ft 

leaf-nosed 

.257 

„     spiny      . 

.    95 

»» 

leaping-hanrest    . 

.247 

M     suctorial 

.  110 

tt 

fnayifcjl^ 

.  218 

„          „      fringed-n] 

outhed  111 

tf 

wiAiyh 

.  258 

H          f       round-m 

outhed     ib. 

tt 

mottled-wmged 

.  256 

,.     tufted-gill 

.    94 

tt 

musical  hairest  . 

.  247 

t,      wide-mouthed    . 

.    86 

t» 

mydas 

.  257 

„      fossU  550,651,5 

55,  562, 

tt 

panudticbee 

.  259 

565, 569,  i 

570,576,584 

tt 

phoridean 

.  260 

Fishing^frogB 

82,95 

n 

predatory 
proboscidean 

.  258 

Fiflsiroetres 

.    86 

tt 

.  252 

Fissure-ehellB     . 

.  128 

tt 

ruby-tailed 

.  227 

Fissurellids 

115, 188 

tt 

sand 

.  25S 

Fistulariid®      . 

.     97 

tt 

saw 

.  222 

Flabellaria 

587,  579 

tt 

scorpion  . 

.  217 

.  672 

,1 

short-homed 

.  264 

Flacourtiaoe©   . 

.  476 

tt 

slender-homed    . 

.  252 

Flags     . 

.  509 

tt 

snake 

.218 

Flat-fishes 

.  104 

tt 

spider      . 

.261 

Flat-heads 

.  102 

tt 

spup-legged 
tiiunder   . 

.  257 

Flax,  New  Zealand 

.  602 

tt 

.215 

Flaxes   . 

.  442 

tt 

tree 

.  255 

Fleas     . 

.       261, 262 

tt 

vesicular  . 

.256 

H    water 

.       282,  299 

tt 

wasp 

.250 

-        „       beaked 

.  299 

tt 

water-loving 

.258 

„    whale       . 

.  295 

tt 

willow     . 

.215 

Flies 

.       250,  251 

tt 

wood 

.258 

„    aphis-eating 

.  259 

Flint      . 

.619 

N    auger 

.  223 

Flounders 

.    82 

„    black        . 

.  258 

FloBcukriida    . 

.  341 

„    blight 

.  248 

Flukes,  diplostome 

.  862 

„    boat 

.  242 

tt 

eai«d     . 

.    •& 

p,    Dreeze      • 

.  256 

ti 

fringed. 

.    ib. 

„    chameleon 

.  255 

»i 

polystome 

.  868 

„    crane 

.  264 

11 

proboscidean 

.  362 

«        „    fiilse 

.    lb. 

tt 

proper  . 

.    ib. 

„    cuckoo     . 

.  226 

tt 

taQed    . 

.    ib. 
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Page 
.  604 

Fungi,  Tentrioose 

.      .^ 

Fluormiides 

.  621 

„     vesiculap 

.  684 

Flustridffi                     842,  846,  679 

Fungi© 

.  672 

Flute-mouths    . 

.    97 

"Fungus  Melitensis" 

.  621 

Fly-catchen 

88,  40 

Fustic    . 

.  487 

Flying-fishes      . 

.    88 

Fceniculum 

.  894 

Gadid^ 

.  104 

Foors-panley    . 

.  896 

Qadiniidffi 

.  188 

Fopamlnifera    .6,866,878,880,672 

Qadolinite 

612, 618 

ForaminifexB    .         6,872,878,880 

GaiUonella 

.  678 

„           altematrng        .  878 

Galathea 

.  114 

„           oompound         •    ib. 

Galatheidse        . 

.  291 

„           imbricated        .    ib. 

Galaxiatids       . 

.  108 

„           pelagic 

.874 

Galaxies 

,    ib. 

„            spiral 

.  878 

Galbanum 

.  894 

„           straight 

.    ib. 

Galeida 

.    89 

Fopbidden-frnit 

.  448 

Galena  . 

.  602 

Forficula  macropyga 

.  206 

Galeommas 

.  163 

.    ib. 

Gkkleommidfld 

,    ib. 

Forfi'culidae 

.  207 

Galeopitheddse . 

.    14 

Forked-beards  . 

.  104 

Galeritidffi 

.  881 

Formiddte 

.  228 

GalerucidsB 

.  205 

Fossil-copal 

.  622 

GalguUda 

.  242 

Fossils,  coUectiiig 

.  687 

.  895 

FoBBores 

.  229 

GaUdea . 

.  446 

Foxglove 

.  408 

Gall-nuts 

.  482 

FranooAoess 

.  449 

Gallin» 

.    45 

Francoads 

.    ib. 

Gait      . 

.  669 

FrankeniaoesB    . 

.  472 

Gamasidsd 

,  277 

Frankeniads 

.    ib. 

Gamasus  telariuB 

.  278 

Frankincense-trees 

.  447 

Gamboges 

.  460 

French-chalk     . 

.  606 

Ganmiaridfis 

281,  295 

Fringe-myrtles  . 

.  402 

.    92 

Fringe-tails 

.  268 

.    81 

FringiUidsB 

42,  678 

Gapers 

.       148, 162 

Frog-bits 

.  612 

„     Arctic   . 

.  162 

Frogs    . 

74,76 

„     pearly    . 

.    ib. 

Fucace89 

.  686 

„     pod 

.    ib. 

Fuchsia 

.  402 

Garcinia 

.  460 

Fucoides 

.  678 

GarUc    . 

.  602 

Fulgoridee 

.  247 

Garnet  . 

.  610 

FumariacesB 

.  463 

GarryaoeiB 

.  481 

Fumitories 

.    ib. 

Garryads 

.    ib. 

Fungales 

.  688 

Garryales 

.  480 

Fun^ils 

.    ib. 

Garryals 

.    ib. 

„      sporidious 

.  684 

Gasteracantha  . 

.  270 

„      sporiferous 

.  638 

Gasteromyoetee 

.  638 

Fungi,  blighting 

.    ib. 

Gasteropoda      . 

.  5, 126,  877 

„      botrylloid 

.  684 

Gasteropods      .        6, 

124,126,877 

„      follicular 

.    ib. 

„          heteropodc 

>us        .  142 

„     membranous 

.  688 

-ous      .  148 
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Ga8teropod8,foe8il,5ie»  652, 562 

Glomerida 

.  267 

566,571,576 

GlOBSidA 

.  154 

Gasteropodophora 

.  877 

Glossopteris 

563,  567 

-QssterosteidA    . 

.  100 

Glossotherium  . 

.  582 

Gasterozoa 

.  877 

Glow-worms 

.  198 

OastrochsnidsB . 

.  151 

Glumaleee 

.  518 

GavialidBB 

.    70 

Glmnals,  palm-like 

.  618 

Oavialfl  . 

.    t6. 

„      rush-like 

.  517 

Gebisd    . 

.  2«5 

Gludnides 

.  611 

Geeee    . 

.     U 

Glutinous-hags 

.  Ill 

<3«carcimd» 

280,  287 

Glycimerid»     . 

.  162 

Geiflsosauria 

.     61 

Glyptodon  daYipea 

.  582 

GeiBBosanriaoB  . 

.    ib. 

Qlyptolepis 

.  651 

Gekkoes 

.     64 

Gnathosaurus   . 

.  665 

Gekkoniiiffl 

.    ib. 

Gnats,  gaU 

.  262 

Gelasimi 

280,  285 

„     leaping  . 

.    ib. 

GemellariidBB    . 

.  846 

„     moth     . 

.  254 

Gentianaceie 

.  420 

„     true 

.  258 

Gentianales 

.    ib. 

Gneiss-group     . 

.  644 

Gentianals 

.     ib. 

Gnetacen 

.  492 

Gentians 

.    ih. 

Goats    . 

.     24 

GeoooriBa 

.  242 

Goatsuckers 

82,37 

Geodephaga 
Geological    speoimenfl, 

.  176 

Gobies  . 

.    96 

collec- 

Gobiidm 

.    ib. 

tions  o(     . 

.  687 

Gk>ld  amalgam  . 

.  696 

Geology 

.  538 

„    graphic    . 

.    ib. 

GeometridsB 

.  288 

„    native       . 

.    ib. 

Geophila 

.  148 

„    testing  supposed  c 

»res  of, .  597 

GeophiUda 

.  267 

Goldbeaters 

.  191 

GeoBauroB 

.  565 

Gompboceras    . 

.  552 

Geotnipidn 

.  188 

Gonatopinso 

.  226 

Geraniaoese 

.  441 

Goniatites 

552, 655 

Geranialea 

.  440 

Goniodontee 

.  106 

GeranialB 

.     .ib 

Goniopholis 

.  668 

Gervillia 

.  571 

Goniopoda 

.  154 

GeryoniidEB 

.  338 

Goniopods 

.    ib. 

Gesner-worta     . 

.  409 

GonopladdsB 

.  288 

Gesneraoeae 

.    ib. 

Goodeniace89 

.  406 

Gilead,  Balm  of, 

.  448 

Goodeniads 

.    ih. 

Gilliesiaces 

.  503 

Goose-foots 

.  487 

Gilliesiadfl 

.    ib. 

Gooseberry 

.  898 

Gingers 

.  508 

.  319 

Giraffs. 

.    23 

Qordiidro 

813,  319 

Ginseng 

.  893 

Gorgoniidffi 

.  358 

.  580 

Gorgon-heads    . 

326,  384 

GlaphyridsB 

.  190 

Gossypium 

.  467 

Glauber-salt 

588, 600 

Gourds  . 

.  477 

Glaaberite 

.  600 

Grallffi  . 

.    48 

Glauconomrs 

.  149 

Graminacese 

.  519 

Glauconomidse  . 

.    ib. 

Granite-basis     . 

.  542 

Globe-fishes 

.    95 

„          common    . 

.     ib. 
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Grantiidsa 

.  376 

Gymnospermse 

.  886 

Grapes  . 

.  453 

Gymnospermfl 

.  491 

Graphidaceffi 

.  632 

Gymnotidffl 

.  109 

Graphite 

.  619 

Gymnotus  eleciriciis                .    ib. 

Grapaidffi 

284,  288 

Gypida 

.  649 

^Giaptolithufl     . 

.       649,  667 

Gypsum 

.      588, 608 

.  618 

Gyratrioes 

.  820 

1  Grasshoppers    . 

.  211 

Gyratricidsa 

ib. 

/            „           noise  of, 

.  212 

Gyrinids 

179 

'    Grebes 

.    84 

Gyrooeras 

.  652 

Green-earth 

.  609 

Gyrogonites 

,  679 

Greenockite 

.  606 

Gyrodactylida) 

.  809 

Greenstone 

.  604 

Qyrophora 

582 

Gregarinidse 

.  869 

Gyrostemonacei 

e                       .  4S4 

Grossales 

.  897 

Qynostemonads 

.      .            .    ib. 

GroBsals 

.    ib. 

Ground-nut 

.  482 

Hjehagstma 

,         ".           .  377 

Grossulariacese  . 

.  898 

Haematherma 

.    ib. 

Grouse  . 

.    46 

Hffimatite,  broid 

m                      .608 

^    „      tringoid 

.    47 

„         red 

.    ib. 

y\  Giyllida 
'  GryUotalpa 

.  211 

Hffimatopodina) 

.    49 

.  209 

Hsemodoracese 

.  610 

Gryphsea           .        .  ^ 

>62,  666,  671 

Hair-keels 

.  182 

Guadeloupe,  human  ren 

lams  at,  686 

Hakes   . 

.  104 

Guaiacaracees    . 

.  428 

Halcyonellea 

.  847 

GuaranA 

.  464 

Halcyomis 

.  676 

Guava-tree 

.  400 

Halicides 

.  619 

Gueldres-rose    . 

.  896 

Halicoridffl 

.    19 

Guinea-hen  weeds 

.  464 

HaUotidse 

187,  676 

"Gulf-weed"      . 

.  686 

HaUoysite 

.  610 

Gulls     . 

34,61 

Haloragacesa 

.  402 

Gum-Arabic 

.  432 

Hamamelidaoesc 

.  898 

Gum,  Botany  Bay 

.  602 

Hamites 

.  671 

Gum,  Senegal    . 

.  432 

Hand-fishes 

.     96 

Gunjah 

.  487 

Hangnests 

.     34 

Gurnards 

88.  101 

Hares    . 

.    28 

„         riband 

.  101 

HarpalidsB 

.  177 

Gutta-percha 

.  424 

Harpalinse 

.  178 

Guttifene 

.  460 

Harpes 

548,  662 

Guttiferales 
Guttiferals 

.  459 
.    i6. 

Harpyidse 
Haschisch 

.     14 
.  487 

Gymnasteria 

.  826 

Hata     . 

.  246 

Gymnema  lactiferum 

.  419 

.  607 

Qymnetrid» 

.     98 

Haustellata 

.  232 

Gymnica 

.  369 

Hazel-nut 

.  482 

Gymnicans 

.    t6. 

Heaths . 

.  448 

Gymnodontida 

.    95 

Heavy^par 

.  602 

Gymnogenffi 

886,  495 

Hebradendron 

.  460 

Gymnogens       .     •      S 

iS6,  491,  492 

Hectocotylus 

.  810 

GymnophthalmidflB 

.    61 

Hedera. 

.  893 

GymnoBomata 

.  123 

Hedgehogs 

9,  16 

KK 

720 


IKDEX. 


Page 

Piige 

HelianthuB  tuberosuB   . 

.  405 

Heteromera 

.  195 

Helicidffi                      125, 144.  576  | 

Heteronomea    . 

.  886 

Helicina 

115, 144 

Heteropygii 

.  109 

HeHcmes 

.  146 

Heterorgana 

.  385 

HeUcinidffi 

.    ib. 

Hexapoda 

.  878 

HeUooniids      .    . 

.  285 

Hickory-wood 

.  481 

Helioceras 

.  566 

Himanthalia  lor 

ea                     .536 

Heliotropes 

.  418 

Hi]'[..i^t-sia 

.  826 

Heliotropiaoe® . 

.    ib. 

Hippidj;^ 

.  290 

Hellebore,  black 

.  456 

Hippoboscidflc 

.  261 

„        white 

.  508 

Hjpjh0c»mpida& 

.    94 

Helmet  sheila    . 

.  129 

HippocralciuiesQ 

.  425 

Helminthoida    . 

5,879 

Hippocmteade 

.    ib. 

Helminthoidea 

.  809 

Hippolyt* 

.  282 

Helooera 

.  186 

Hippopodium 

.  562 

HelodermidiB    . 

.    58 

HiiJpfijKjbwni 

20,  574 

Helophoridse 

.  181 

Hi|jpf>potami{^ro 

.    20 

Helopida 

.  196 

Hippotheriuin 

.  578 

HelotidsB 

.  108 

HiiTidiiiiciaji 

.  817 

HelvellaceeB 

.  584 

alis                   .  812 

Helwingiaoece    . 

.  480 

is          .            .    t4. 

Helwingiads 

.    ib. 

87,585 

HemerobiidsD    . 

.  219 

Hispidie 

.  205 

Hemicidaris 

.  572 

Histeridffi 

.      175, 187 

Hemiptera 

.  241 

Hog-fishes 

.  102 

Hemlock 

.  895 

Hogs      . 

21,  674 

Hemp,  African  . 

.  502 

Hog's  plums 

.  446 

Hemp-worts 

.  487 

Holaster 

.  671 

Henbane 

.  419 

Hollies 

.  423 

Henn^  or  Henna 

.  427 

Holocentridss 

.  103 

Henricia 

.  825 

Holocephali 

.    90 

HensloviaceeD    . 

.  428 

Holopodidse 

.  336 

Hensloviads 

.    ib. 

HoloptychiuB 

.  551 

Hepatic® 

.  527 

Holostei 

.    98 

Hepatus 

.  284 

Holothuriro 

321,  826 

Hepialidffi 

.      288, 287 

Holothnrians,  a] 

podal    .            .  3!29 

Hermseas 

.  141 

P 

edate    .            .  330 

HermseidsB 

.    lb. 

»           P 

roper    .            .     ih. 

Herons . 

84,49 

„          s< 

jaly      ,            .    ib. 

Herpetichnns    . 

.  560 

M                V 

ermiform         .  329 

Herpetodiyadidae 

.     68 

Holothuriidffi 

.  380 

Herpid«Q 

318,  818 

Homaliaceea 

.  399 

Herrings 
HesperiidsB 

84, 109 

Homaliads 

.    il. 

.  286 

Homalonotus 

,      548,562 

Heterobranches 

.  164 

HomalopsidsB 

.    67 

Heterobranchiata 

.  878 

Homari 

.  283 

Heterocera 

.  286 

Hominldse 

.    18 

Heterocerid»    . 

.  180 

HomogangUata 

5,878 

Heterodactylidffi 
Heteroganj^ta 

.    60 
5,877 

Homogens 
HomoUdn 

.  889 
.289 

Heterogyna 

.  228 

Homonomea 

.  886 
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Hombrgana 

.886 

Hydrometridffi  .                       .248 

Homoptera 

.      245, 246 

Hydrophida                             .67 

,,           dimerous 

.  247 

HydrophiHda    .                        .181 

„           monomerou 

J9           .  249 

HydrophyllaceeB            .           .  416 

,f           trimerouB 

.  247 

Hygrometer                  .            .  691 

83,  89 

Hylffiosaurus     .           .            .568 

Honeysuckles    . 

.  395 

HylotominsQ      .            .            .222 

Hoopoes 
Hoplophorus 

.    88 

Hymenomycetes                       .  588 

.582 

Hymenoptera    .           .           .  221 

Hops     . 

.  487 

foHed-wing         .  281 

Hoideum 

.  519 

fossorial  .           .  229 

Horehound.  white, 

.  412 

„             heterogynous      .  228 

Hornbills 

.     43 

„            honey^thering  .  281 

Hornblende 

.  604 

„             parasitic  .           .  223 

Hom-worts 

.  487 

„             saw-bearing         .  222 

Horriida 

.  199 

„             stinging  .           .  227 

Horses  . 

.  11,  22,  584 

stingless  .            .  222 

HorsoK^esnuts . 

.  464 

„            tube-bearing        .  227 

Horse-radish     . 

.  470 

Hyotherium      .                       .578 

Horse-tails 

527,  567 

Hypericaoeae                             .459 

House-leeks 

.  471 

Hyperians                                 .295 

Humiriace® 

.  450 

Hyperiids         .                       .    ib. 

Humming-birds 

88,  89 

Hypersthenic  granite   .            .  548 

Hyacinth 

.  502 

HyphoBne  coriacea                    .  518 

9t           ' 

.  612 

Hyphomycetes                         .  534 

Hyssnodon 

.  575 

Hypocera                                  .260 

Hyalonemidsa    . 

.  858 

Hypogene  formations   .            .  542 

Hybodus 

555,  569 

Hypogyne©      .            .       890,486 

Hybotidffl 

.  256 

Hypoxidacese    .                       .  510 

Hydatid® 

.  868 

Hypoxids          .                        .    ib. 

Hydatids 

859,  868 

Hyppocrepia     .                        .848 

„        homed 

.  868 

Hyraddffl                       .            .21 

Hydatinidsd 

.  841 

Hyracotherium                        .  575 

Hydnoraoeee 

.  521 

Hysterophyta  .            .            .886 

Hydiachnidae    . 

278,  278 

Hystricidss                    .           .27 

Hydrales 

.  511 

Hydrals 

.    ib. 

lAcm    .           .           .           .14 

HydrangeacesB  . 

.  428 

lanthinida                    114, 124, 186 

Hydrangeads     . 

.    ib. 

Iceland-moss     .            .            .582 

Hydradephaga  . 

.  179 

Iceland-spar      .           .           .  603 

Hydrai^gyrides  . 

.  598 

Ichneumonidsd .                        .  224 

Hydridffi 

852,  854 

IchneumoninsB  .            .           ,    ib. 

Hydrina 

.    66 

Ichthydiid»      .           .            .841 

Hydrocharidace© 

.  512 

Ichthyosaurida      55,  557,  560,  561 

Hydrooorisa 

.  241 

Idiochelys                                .  565 

Hydrogen,  light  carbur( 

Btted    .  596 

Idoteidsd           .            .       282,296 

„          phosphuretti 

9d         .  595 

Iguanas            .            ,           .64 

„           pure&sulphi 

aretted.    ib. 

Iguanidffi           .            .            .     ib. 

Hydrogenexides 

.    ib. 

Iguanodon                    .         55,568 

Hydrogenidee    . 

.    ib. 

Ileodictyon                   .            .538 

Hydroida 

,  858 

Tlicine89            .           .           .423^ 
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.  ^40 

Isopods 

.  295 

nUgeivoee 

.  403 

„     ambulatory 

.  296 

nUgends 

.    t6. 

„      natatory 

.  297 

nioenuB 

.  647 

„     sedentaiy 

.    ib. 

Ilmeniidea 

.  614 

Isotelus  gigas   . 

.  547 

Impatientacess  . 

.  441 

Ivy-worts 

.  S9S 

InachidiB 

.  286 

Iza 

.  284 

Inaiticulata 

.  345 

Izodida 

272,277 

InoeoBe-wood    . 

.  448 

India  rubber,  boUIe 

.  485 

Jaoaicabs 

.    82 

Indian  cresBes  . 

.  467 

"Jack-wi'-the-lantem" 

.  695 

Indian  figs 

.  898 

Jalap     . 

.  418 

Indigo  . 

.  432 

Japan-Vamish  . 

.  446 

InfundibiJata   . 

.  344 

Jasminaoefld 

.  414 

Infufloria            6, 879, 380, 572, 578 

Jasper    . 
JelfyFisheB 

.  619 

„        collecting 
Infrxflorial-animalculefl 

.  670 

.  835 

867,868,880 

„          pedunculate 

i           .  338 

InfoBoriiJB,  anenterouB 

.  369 

„          proboscia 

.    ib. 

„          enterodeloi] 

m          .  870 

„          proper 

.    i6. 

Inooeramus 

.  671 

„          root-moutbc 

d          .    ib. 

Insect-Feeders  . 

.    15 

„          simple 

.    ib. 

Insecta 

.   5,178,378 

„          tentacular 

.    ib. 

Insectiyoia 

16,  675 

Jerboas 

.    2« 

Insects                      5, 

170,173,878 

Jerboid© 

.    ib. 

„      biting  . 

.  178 

Jerusalem-AitiGhoke 

.  404 

„      dear-winged 

.       219, 221 

Jessamines 

.  414 

„      net-winged 

213,214 

JiggOT    . 

.  262 

„      roof-winged 

.       216, 217 

Jomt-firs 

.  492 

232,284 

Joint-worts 

.  536 

„      siphon-moutho 

i       246,246 

Juglandaoeeo 

481,  579 

„      straight-winged 

208,  209 

Jtyube-plont      . 
Julidae  . 

.  426 

„      suctorial 

.  232 

264,  268 

„      fossU    .     655, 

562,666,669 

Juncaoe© 

.  604 

Inula  Helenium 

.  668 
.  404 

JuncaginaoecB    . 
Juncales 

.  600 
.  508 

Invertebrates    . 

4 

Juncals . 

.    ib. 

lodiniides 

.  622 

Jungermanniace83 

.  527 

lonidsd 

.  298 

Jimiper 

.  494 

Ipecacuan 

.  396 

Juniperites 

.  579 

Iphisas 

.    60 

Jura-group 

.  568 

Iphisidse 

.    ib. 

IridacesD 

.  609 

Kadsurads 

.  478 

Iridexides 

.  616 

Kaliides 

.  601 

Iridiides 

.     ib. 

Kalotretans       . 

.  871 

Iridosmine 

598,  615 

Kangaroos 

80,  659 

Iron-wood 

.  428 

Kassiterides      . 

.  614 

Iron,  chromate  of 

.  609 

"Kelp" 

.  686 

„     native      . 

.  608 

Kermes  mineral 

.  617 

Isis       . 

.  579 

Keuper 

.  669 

Isonandra  Gutta 

.  424 

Kingfishers 

.    88 

Isopoda 

.  295 

Kino     . 

400,  482 

INDEX. 
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Ki-wia  . 

;  .^ 

Laridro. 

Page 
51,  585 

Knoi-wort0 

.  440 

Larridss 

.  230 

EOUBBO 

.  480 

Laseas  . 

.  153 

Kraken 

.  117 

Laseidse 

.    ib. 

.  466 

LatemulidsD 

.  152 

EuprideB 

.  699 

Lattice  shells    . 

.  131 

Kysmlte 

.  610 

Lauracese 

.  438 

Laurels 

.  433 

Labiate 

.  412 

Laurentia  pinnatifida 

.  535 

LabiatiflorsD 

.  404 

LaurinesB 

.  433 

Labyrinthici 

.  100 

Lavandula  yera . 

.  412 

Ubyrinthodon . 

.  559 

Lavender 

.    tb. 

Labumum 

.  482 

Lawsonia  inermis 

.  427 

liao,  Ghim 

432, 485 

Lead,  native      . 

.  602 

Lace-wings 

.  219 

Leafinsects 

.  210 

Laoertidffi 

58,  565 

Lecanora 

.  582 

LachnuB  lanigeruB 

.  245 

LeqythidaceiB    . 

.  400 

.  475 

Leeches,    branchiferou 

s    para- 

lAcistemacU 

.    »*. 

Bitio 

.  318 

Lactuoa  Bativa  . 

.  405 

„       horse  . 

.  312 

„      virosa  . 

.    ib. 

.    ib. 

Lssmodipoda 

.  295 

„       simple  parasit] 

c          .  318 

Lsemodipodd 

.    ib. 

„       true    . 

.  317 

LagomyB 

,  575 

Leek     . 

.  502 

Lagriidin 

.  198 

Leguminosee 

.  432 

Ijambri 

.  284 

Leiodon 

.  570 

LamellariidsB 

.  129 

Lemon  . 

.  448 

Lamellibranchiata 

.  878 

Ijcmurs 

.     14 

Lamellicornes    . 

.  187 

flying    . 

.    ib. 

Iiamiace» 

.  411 

Lemuridffl 

.    ib. 

.  410 

Lentibulariaoea 

.  408 

Lamiuaria  digitata 

.  586 

Leodicea  gigantea 

.  812 

Lampshells 

.  162 

Leopards-buie  . 

.  404 

„        beaked 

.  163 

Lepadida 

.  303 

Lampasidso 

.    ib. 

Lepas    . 

.  378 

Lampreys 

.  Ill 

LepetidsB 

.  138 

Lampyridffi 

.  193 

Lepidocaryace© 

.  513 

Lance-wood 

.  457 

Lepidodendron  . 

.  556 

Lancelets 

82,  111 

LepidoUte 

.  601 

Lancet-fishes 

.    97 

Lepidopteia 

.  234 

Landslips 

.  589 

Lepidotus 

.  569 

Laniidse 

.    41 

Lepidosirenids 

.    91 

Lanistes 

.  114 

Lepidosirens 

.    ib. 

.    89 

Lepidosomatidsa          «. 

.  101 

Lantem-shells  . 

.  152 

Lepidostemidff) 

.    71 

.  613 

Lepidostemons 

.    ib. 

Lantbanite 

.     ib. 

Lepidosteus 

.  569 

Lapis  lazuli      . 

.  611 

Lepidostrombus 

.  556 

Larch    . 

.  493 

Lepidotida) 

562,  566 

LardizabalaoeoB 

.  478 

Lepismatid» 

.  268 

LArdizabalads   . 

.    ib. 

.    98 

KK3 
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Page 

LeporidsB 

.    28 

Lime  (fruit) 

.  i4S 

Lepralia 

.  843 

Lime     . 

.  608 

Leptidso  (Arachnida) 

273,  278 

Limestone 

.     ib. 

„       (Diptera) 

.  267 

Limniidss 

.  180 

LeptooonchuB   . 

.  126 

Limnophila 

.  145 

Leptosna 

.  563 

Limpets,  blind  . 

.  138 

LeptogloBsata    . 

.    67 

„        cup  and  sauce 

r           .  125 

Leptonidse 

.  163 

„        duck-billed 

.  163 

Leptoplanas 

.  819 

„        fidse    . 

.  188 

LeptoplaaidsB    . 

.    ib. 

„        grooved 

.    ib. 

Leptotherimn    . 

.  582 

„        proper 

.    ib. 

Lepturidse 

.  208 

Lmmseidro 

114, 146 

henmida 

.  309 

LimulidflB 

286, 800,  665 

Lemeansy  brachial 

.  308 

Linaoeas 

.  442 

„        hook-jawed 

.    ib. 

Linden-blooms  . 

.  46« 

„        proper 

.  309 

Linguatulidso    . 

.  809 

Lemeida 

.  808 

Lingulid89          .           ] 

163,  649,  667 

Lemeopodidso   . 

.    ib. 

Linnasa  boreslis 

.  896 

Lettuce,  common 

.  406 

Linseed 

.  442 

„       wild    . 

.    f6. 

Linyphinaa 

270,  275 

Leucippe 

.  284 

Liorhynchidw   . 

.  350 

LeucosiidsB 

286,  288 

Liquidamberaceee 

.  490 

•.    62 

Liquorice 

.  482 

Liaa-group 
LibeUulida       . 

.  661 
.  214 

Lithiides 
Lithion  mica     . 

.  601 
.    t6. 

Liberida 

.  884 

Lithobiidsd 

264,  266 

Lice,  bat 

.  261 

Lithodendron 

.  656 

„    bird 

.  269 

Lithodes 

.  282 

„    fish 

.  297 

Lithosiid© 

.  238 

„    plant 

.  248 

Lithomia 

.  676 

„    proper      , 
„    sugar 

.  269 
.  268 

Lithotrya 
Litiopidffi 

.  805 
.  185 

„    tailed  crab 

.  298 

Litmus  . 

.  632 

„    tail-less  crab 

.    ib. 

Littorinidffi 

.  184 

Lichenales 

.  532 

Lituites 

548,  662,  667 

Lichenals 

.    ib. 

Lituola 

.  572 

Lichens,  glutinous 

.    ib. 

Liver  worts 

.  528 

graphic  . 

.    ib. 

Lizard,  green    . 

.    58 

„        scutiform 

.    ib. 

„      of  the  Meuse, 

.  570 

Liebigite 
LigulidsB 

.  613 

„      viviparous 

.     56 

.  361 

„      whale    . 

.  568 

Liguliflorse 

.  404 

L]2sards    . 

62,  67 

Lilac,  common  . 

.  420 

„      African  blind,  . 

.    63 

Liliaceed 

.  602 

„      anguine 

.     61 

Liliales . 

.  601 

„      blind     . 

.     68 

Lilials    . 

.    ib. 

„      crested. 

.     65 

Lilies     . 

.  602 

„      flying    . 

.  664 

Lima 

.  662 

„      proper  . 

.     68 

Limacidss 

.  144 

„      ring-tailed 

.     60 

Limacinidse 

122,  123 

„      scaly-cheeked 

.     62 

LimapontiiddD 

.  142 

„      short-legged 

.     59 
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Lizards,  Blender-tongued 

,,      Hoake    . 

,,      spinous 

,,      thick-iongued 
Liaurd's  tails 
Loaches,  double-eyed, 

„        proper 

,t  •       thick  bodied 
LoasaoetB 
Lobeliacese 
Lobelias 
Lobster,  common 

„        Norway 

„        thorny 

„        tree     . 
Lobsters,  locust 

„         plaited 

„         scorpion 

„         thorny 
.    '     „         true  . 
'j    Locustids 
j    Locusts 
I        „        noise  of, 
I       „        sea       . 

Lodoicea  Seychellarum. 

Loganiacesa 

Logwood 

Loliginidss 

Loligopsido) 

Lolium  temulentum 

Lonchophorus  . 

LonchopteridsB . 

Lonchopteris     . 

Longicornes 

Lonicereee 

Loosestrifes 

Lophiidss 

Lophiodon 

Lophiiacese 

Lophobranchii  . 

Lophocercid£9    . 

Lophyropoda 

Lophyropods     . 

Lorauthacese 

Loricariidse 

"  Lotus "  of  the  ancients 

„         of  the  Egyptians 
Lucanidas 
Lucemarians 
LucemariidsB 
Lucinas 


Page 

.  67 

.  62 

.  65 

.  64 

.  436 

.  107 

.  ib. 

.  ib. 

.  899 

.  406 

.  ib. 

281,  283 

.  283 

.  281 

.  280 

.  291 

.  ib. 

.  ib. 

.  ib. 

.  292 

.  212 

.  ib. 

.  ib. 

.  283 

.  518 

.  422 

.  432 

120,  562 

.  119 

.  519 

.  582 

.  258 

.  556 

.  202 

.  395 

.  427 

.  95 

.  575 

.  461 

.  94 

.  139 

.  299 

.  ib. 

.  391 

.  106 

.  426 

.  458 

.  188 

.  855 

.  ib. 

155,  577 


Lucinas,  &Ise 

LucinidaD 

Luidia   . 

LumbricidiG 

Lupa     . 

Luscimidsd 

Luteolaceee 

Lycoperdonacera 

Lyoopodales 

Lycopodals 

Lyoopodiaceee 

Lycopodites 

Lyoosinas 

LydinsB 


Lygiidaj 
Lymexylonidffi 
Lynceidro  , 

Lysurus  Mokusin 
Lythracees 

Mace    . 

Macgillivrayias 

Macgillivrayiidas 

Machairodus 

Mackarels 

„         scaleless 

„         spiny 
Macrauchenia 
Macrobiotidse 
Macrocystis  pyrifera 
Macrophthahnus 
Macropodidsd 
Macroscelididro 
Macrospondylus 
Macroura 
Mactras 

„      mud 
Mactridffi 
Madders 
Madrepores 
Madreporidas 
Magila  . 
Magilus 
Magnesian  limestone 
Magnesian  limestone 
Magnesiides 
Magnesite 
Magnetic  iron  ore 
Magnoliacese 
Magnoliads 


group 


Page 
.  155 
.  155 
.  826 
.  815 

288,  284 
.  40 
.  469 
.  583 
.  525 
.  ib. 

526,  556 
.  556 
.  275 
.  222 
.  244 
.  296 
.  194 
.  299 
.  583 
.  427 

.  479 
.  136 
.  ib. 
.  578 
80,  84,  99 
.  99 
.  98 
.  578 
.  342 
.  586 
284,  285 
.  30 
.  15 
.  565 
.  290 
.  150 
.  ib. 
.  ib. 
.  895 
852,  355 
355,  579 
.  566 
.  126 
.  604 
557 
604 
ib. 
609 
457 
ib. 
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FkNse 

Mahogany  trees 

.  447 

Maples  . 

.  463 

Maigres 
Maiidse  . 

.  100 

Maranta 

.  608 

288,  286 

MarantaoesB 

.  607 

.  619 

Marble  . 

.  608 

Malachite,  blue. 

.  699 

Marcgraaviaoea 

.  460 

„          green 

.    ib. 

Marcgraaviads  . 

.    ib. 

Malaooderma     . 

.  877 

Marohantianfiffi  . 

.  628 

.  192 

Mare's-taUs 

.  402 

Malaoopteri 

.  106 

Maiginellid^e     . 

.  128 

„        abdominalef 

i           .    ib. 

Margosa  plants . 

.  446 

,,        apodes 

.  109 

Marine  silt 

.  686 

Malactinia 

6,879 

Marjoram 

.  412 

Malaoozoa 

.  377 

.424 

Malapterurus 

.  107 

Marsileacess 

.  626 

Malaspineeads 

.  414 

Marrubium  vulgare 

.  412 

MalesherbiaoesB 

.  478 

Marsh  trefoil     . 

.  420 

MaUows 

.  466 

Marsipobranchii 

.  Ill 

Malpighiaoess     . 

.  463 

Marsupialia       .     28, 6 

59,  664,  676 

MalpighiadB 

.    i6. 

Marsupiald 

12.^8 

Malvaoen 

.  466 

Marsupites 

.  672 

Malvalea 

.     ib. 

Marvels  of  Peru 

.  488 

MalvalB. 

.    ib. 

Mascagnine 

.  600 

Mammalia 

4,  18,  877 

Mastic   . 

.  446 

Mammals 

4,  8, 18,  877 

Mastodons                    o 

74,  576,  681 

,,        aplacental 

.    28 

MastodonsauniB 

.  660 

„        four-handed 

.     18 

Matico  . 

.  487 

„        placental 

.     ih. 

Matuta  . 

.  284 

„        preserving      . 

.  632 

Mayacaoe® 

.  604 

„        rapacious 

.     16 

Mayacs  . 

.    ib. 

„        single-hoofed 

.     22 

Meadow  safiOrons 

.  602 

Mammifera 

4,877 

Meandi"inid83     .           8 

156,  572,  679 

Mammoth 

.  681 

Mecca,  balm  of, . 

.  448 

Man 

.     13 

Medjidite 
Medlar  . 

.  613 

19,  581 

.  480 

Manatidac 

.     19 

MedusidsD         .    322,  S 

136,  888,667 

Manchineel 

.  486 

Meerschaum 

.  605 

Mandibulata,  (Aiolopod 

a)         .  269 

MegaHchthys     . 

.  665 

(Insecta) 

.  173 

Megalochelys     . 

.  583 

Mandrake 

.  419 

Megalodon 

.  662 

Manganides 

.  607 

M^alosaurus    . 

56,665 

Manganite 

.    ib. 

Megalotrochidse 

.  841 

Mango   . 

.  446 

Megapodiidaj     . 

.    45 

.  437 

Megatherium 

.  682 

Mangroves 

.  401 

Megatrema 

.  802 

„       white. 

.  411 

Melandryidffl 

.  197 

Manna 

.  420 

Melaniidae                     1 

14,  135,  566 

„    Mount  Sinai 

.  472 

Melanthiace89    . 

.  502 

Manon   . 

.  673 

Melasomata 

.  195 

Mantidie 

209,  210 

MelastomacesQ   . 

.  400 

Hantises,  sea,    . 

.  288 

Melastomads 

.    ib. 

Mantispidfie 

.  218 

Meleagrids 

.    46 

INDEX. 
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Page 

Pago 

MeliaceiB 

.  446 

Millerite 

.  606 

MeUphagidffi      . 
MeUifera 

.    89 

Mimoseeo 

.  432 

.  231 

Mineral  oil 

.  622 

Melissa  officinalis 

.  412 

Mineralogical  specimem 

1,  collec- 

MelHte  . 

.  622 

tion  of. 

.  692 

MelolonthicUe    . 

.  189 

Mineralogy 

.  590 

Melon    . 

.  477 

Minium. 

.  602 

Melyrid» 

.  193 

Mints     . 

.  411 

Membraces 

.  245 

Miocene  group  . 

.  577 

Membraniporidie 

.  846 

Mirabilaceoo 

.  438 

Men 

.    13 

Mistletoes 

.  391 

MenssthiuB 

.  284 

Mites     . 

.  276 

Mendoles 

.  101 

„    cheese 

.  272 

Menispermaoen 

.  478 

„    garden      . 

.  277 

Menispermales  . 

.    lb. 

„    true 

.  276 

Menispermals    . 

.    t5. 

„    water 

.  273 

Menopomaa 

.    77 

„    wood 

.  277 

Mentagra 

.  534 

Mithrax 

.  283 

Mentha . 

.  412 

Mitres    . 

.  127 

Menziesia 

.  449 

Mitrid» 

.    ib. 

Mephitidffi 

.    17 

Moenida 

.  101 

Mercury,  native 

,  598 

Mole-rats 

.    26 

Mericotiierium  . 

.  581 

Moles     . 

9,  16 

Merlucdida 

.  104 

Molgid£e 

.    76 

Meropid» 

.    88 

Molibdezides    . 

.  601 

Merulius 

.  588 

MoUbdides 

.  602 

Mesembiyanthemaceae 

.  435 

Mollia    . 

.  877 

Metallology       . 

.  590 

MoUusca 

5,  115,  877 

Metaxytherium . 

.  577 

MoUuscoids,  aquatic 

.  318 

Meteorology 

.  689 

,.            terrestrial 

.    ib. 

Metopias 

.  560 

Molluscous  animals 

5,  377 

Mezereons 

.  434 

MoUusks 

111,  115 

.  598 

„        preserving 

.  653 

Mica  schist  group 

.  544 

Moloch  homdus . 

.    53 

Mioe,  elephant, . 

.     15 

Molossus 

.  575 

„    sea 

.  314 

Molybdena 

.  615 

Micraster 

.  571 

Molybdenides   . 

.     ib. 

Micropoda 

.  158 

Molybdic-ochre . 

.  615 

Micropods 

.    ib. 

Monadidro 

.  369 

Microscope 

.  687 

Monads. 

.    ib. 

Micruridse 

.  319 

shelled 

.    ib. 

Mignonettes 

.  469 

Monanthife 

.  495 

MilfoU   . 

.  404 

Monaphyse» 

.  511 

MiliolidsB 

.  373 

Monazite 

.  613 

MQk  tree  of  Demerara 

.  423 

Monimiaceas 

.  480 

Milk  weeds 

.  418 

.    ib. 

Milk  worts 

.  465 

Monitoridw 

.    57 

MiUepedee,  &lse 

.  268 

Monitors 

.    ib. 

„         true 

.    ib,  I  Monkeys,  American 
.  267  1  Monochlamyde89 

.     13 

tufted 

.  390 

„         woodlouse 

.  267 

Monoclinesd 

890,  391 
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F^ 

MonoootyledoneB 

.  885 

Mouse   . 

.    12 

Monomera 

.  249 

Moza     . 

.  404 

Monomerosomata 

.  276 

Mucoracen 

.  584 

„               enantia         .    ib. 

Mud-bores 

.  285 

„               Buctoria         .  277 

MugilidSB 

.  100 

Monomyaria 

.  158 

Mulberries 

.  486 

Monosterea 

.  819 

Mullein,  Great  . 

.  408 

Monofltereans  . 

.    ib. 

Mullets,  gray    . 

.  100 

Monotremata 

,    80 

MuUidae            . 

.  102 

MonotremeB 

.    ib. 

MurssnidA 

.  110 

Monotrocha 

.  841 

MurchisoniaD'TOQkB 

.  646 

Monotrochiana 

.    ib. 

Murex   . 

.  125 

MonotropaoesQ 

.  449 

Muricid» 

.  126 

Moonseeds 

.  478 

Murid» 

.    26 

Moracess 

.  486 

.  613 

Morchella 

.534 

Musacen 

.  508 

MorchellidiG 

174,  198 

Muscales 

.  526 

Moringaceo 

.  473 

Muscals 

.    ib. 

Mormolyce 

.  174 

Muschelkalk 

.  559 

Mormyrid© 

.  108 

Muaci    . 

.  526 

Mosandrite 

.  613 

Muscicapidfld 

.    40 

Mosasauros 

.  570 

MuscidiB 

.  259 

MoBquito6B 

.  253 

Musks   . 

.    23 

Mosses,  inoperctdate 

.  627 

Musocarpum 

.  567 

„      operculate 

.  626 

Musophagids    . 

.    42 

n      Bcale     . 

.  627 

Mussels 

.      148, 157 

„      split     . 

.    ib. 

„      fresh-water 

.    ib. 

„      um 

.  626 

„      Nile 

.  156 

Moths   . 

.  236 

„      pond 

.    ib. 

„    Burnet  hawk 

.  237 

Mustard 

.  470 

„    butterfly-hawk 

.  t6. 

MustardB,  Sacred 

.  414 

„    dear-winged  hawl 

:            .    ib. 

MusteHdeo 

.    17 

„    clothes     . 

.  239 

MuteUd© 

.  156 

„    ermine     . 

.    ib. 

MutiUidie 

.  228 

„    geometric 
„    hawk,  proper 

.  288 

Mycetophagida 

.  IBS 

.  287 

Myoetophilida  . 

.  252 

„    lackey      . 

.  288 

Myoetopid© 

.  157 

„    lappet 

.    ib. 

Mycoderma 

.  584 

„    leaf-rolling 

.  289 

Myctiridffl 

.  287 

„    meal 

.    ib. 

Mydasidas 

.  257 

„    plume 

.  240 

Myelencephala  . 

4,877 

„    rustic 

.  288 

MygaUd» 

271,  274 

„    swift 

.  287 

MyidiB  . 

.  152 

„    tiger 

.  288 

Myletid© 

.  108 

Motmots 

.     82 

MyUobatid»      . 

.    87 

Mound-birds 

84,45 

MyUtta 

.  534 

Mountain- cork 

.  604 

Mylodon  robustum 

.  582 

„        leather 

.    ib. 

Mymarino 

.  226 

„        limestone 

.  554 

Myochama 

.  115 

„        pirate 

.  284 

MyoporacesB 

.  411 

,t        tallov 

T 

.  622 

Myriapoda 

5,266 
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MyriapodB 

5,268,266 

Nemertina 

.  817 

Myricaoeee 

.  490 

Nemocera 

.  252 

Myristicaoece     . 

.  479 

.  482 

Mynmcidffi       . 

.  228 

NephUa 

.  271 

MyrmeoobiuB    . 

.  564 

Nephrodiuzn  Filix-mas 

524,  525 

MyrmecophagicUo 

.    25 

Nephrops 

.  288 

MynneleonidjB  . 

.  218 

Nepidas 

.  242 

MyrobalaziB 

.  408 

Nereida 

812,  814 

MyiTh   . 

.  448 

Nerinsa 

.  566 

Myninacese 

.  415 

Nerites 

126, 187 

Myrtacese 

.  400 

NeritidsB           .     187,1 

549,552,556 

MyrtaleB 

.    tft. 

Neroli-oil 

.  448 

MyrtalB 

.    t6. 

Nettles  . 

.  488 

Myrtle-blooms  . 

.    ib. 

Neuroptera 

.  214 

MyBid© 

.  298 

Neuropteria 

.  556 

Mystrioeaurus  . 

.  565 

New-Red  Sandstone 

.  658 

MytiUda 

.  167 

Nickel-glance     . 

.  606 

Myzinid» 

82,  111 

Nickel-ochre     . 

.    ib. 

NickeUdes 

.    ib. 

KAIDiB   . 

.  815 

Nightshades      . 

.  419 

.  512 

„         deadly 

.    ib. 

Nanma  . 

115,124 

Nillsonia 

.  563 

Napha-water 

.  448 

Niobiides 

.  614 

Naphtha 

.  622 

Niobite 

.    ib. 

Napoleon-worts 

,  401 

NirmidiB 

.  269 

Naranda 

.  566 

Nitidulida 

.  188 

Nardssaoea 

.  509 

Nitre     . 

.  601 

Nardssales 

.    ib. 

.  618 

Narcissals 

.    t6. 

Nitrogenides 

.    ib. 

Naricacea 

.  188 

Noctuida 

,  288 

Naiihez 

.  894 

Nolanaoee 

.  413 

Nassas 

.  125 

Nolanads 

.    ib. 

Natatoria 

.  297 

Noiiides 

.  612 

Naticid»           .    125, 

129,552,566 

Noma  . 

.  666 

Natridee 

.  600 

Nothosaurus 

.557 

Natron  . 

.  601 

Notidanidffi       . 

.    90 

NautiUd»116,117,121, 

552,562,566 

NotocanthidsD    . 

.     99 

NautilograpsuB . 

.  282 

Notonectidas 

.  242 

Navicula 

868,  578 

Notomis 

.  588 

Naxia    . 

.  285 

Notoxidffi 

.  199 

Nebalias 

298,  555 

Nuculid» 

156,568,577 

NebalildsB 

.  298 

Nudibranchiata 

.  140 

Necrophaga 

.  182 

Nudibrancfas 

.    ib. 

Nectandra 

.  438 

Nullipora 

.  579 

Nectarine 

.  481 

Nutm^ 

.  479 

Nelumbiace®    . 

.  457 

„      plume  . 
„      Brazilian 

.    ib. 

Nematoidea 

5,879 

.  483 

Nematoneura 

.    ib. 

Nyct8ginace»    . 

.  489 

Nexnatopoda 

.  878 

Nycteribiidaa     . 

.  261 

Nemertidffi 

.  820 

Nyctisauria 

.    64 

Nemertides 

.  320 

Nyctisaarians   . 

.    ib. 
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Nymphseaoeee 

.  458 

Onchidorididffi  . 

.  140 

Nymphales 

.  457 

OnchuB . 

.  547 

Nymphalidffl 

.  235 

Onion 

.  502 

Nymphals 

.  467 

OniBcidiD 

.  296 

Nymphonidffl 

.  279 

Onu0tid» 

.  182 

Nysai    . 

.  403 

.  119 

KyBsonidse 
Nyaaufl 

.  280 
,  270 

Onyx     . 
Oolite-gronp 

.  619 
.  668 

Oozoa    . 

6,  880 

Oaks 

.  481 

Opal 

.  620 

Gate 

.  519 

Ophidia 

.    66 

Oceaniidffi 

.  838 

Ophidianter 

.  825 

Ocellaria 

.  572 

OphidiidsB 

.  105 

Ochnaoeeo 

.  444 

OphiogloBsaoece . 

.  625 

Ocbnads 

.    lb. 

.  824 

OctobothriidiD 

.  810 

Ophiolite 

.  548 

Octopoda 

.  118 

Ophiomoridse    . 

.    62 

Octopodidffl 

116, 117,  118 

Ophiopholia 

.  824 

Octopodfl 

.  118 

Ophiostoma 

.  349 

„      pelagian 

116, 118 

Ophiothrix 

.  824 

Oculinidsa 

.  866 

Ophrydiida       . 

.  871 

Ocypodidae 

.       284,  287 

Ophiurida      321,338, 

549, 563, 572 

Odontopleune 

.  548 

Opisthobranchiata 

.  189 

Odontopteris 

.  556 

Opisophthalmata 

.  146 

(Ecifltida 

.  841 

.    t&. 

CEdemeridsD 

.  197 

Opium  . 

.  455 

Oeidia    . 

.  286 

Opoidia 

.  894 

(Enanthe 

.  896 

Opoponax 

.    ib. 

GEonia  . 

.  648 

OpoBsumB 

.    28 

(Estridffi 

.  260 

Opuntia  cocbinellifera 

.  899 

Ogygia  . 

.  548 

Orange-plants    . 

.  448 

OU-cake 

.  442 

Orbiculmidffi 

.  878 

Oa-nuts 

.  892 

OrbTtidffi 

.  277 

OlacacesB 

.  451 

Orchidace© 

.  506 

Old  Bed  Sandstx 

me  group         .  550 

Orchidales 

.    t&. 

Olacaoese 

.  420 

Orcbidals 

.    ih. 

Oleander 

.  422 

Orchids 

.    ib. 

Olefiant  gas 

.  596 

Oi^gan-fifih 

.    83 

Olenus  . 

.  548 

Origanum 

.  412 

Olibanum 

.  448 

Omithorynchid© 

.    81 

OligodontidsB 

.     68 

Orobanchaoeffi   . 

.  421 

Oliyes    . 

125,127 

Orontiaceae 

.  503 

ff       • 

.  420 

Orphnea 

.  566 

OUvidfie 

.  127 

Orpiment 

.  618 

OmalaxiB 

.  576 

Orris-root 

.  609 

Oxnaliidse 

.  185 

Orthifl    . 

649,667 

OmmaatrepheB 

.  116 

Orthoceras        .     549, 

562, 556,  667 

Ommotolampea 

Eichwaldi        .  658 

Orthooerata 

.  200 

Omphalobiaces 

.  446 

Orthoptera 

.  209 

Onagracese 

.  401 

„          leaping 

.  211 

Onchidiidad 

126,  144 

Orthoptera,  rapacious 

.  210 

INDEX. 


781 


Paire 

Orthoptenmiuoil&g     .           .  209 

„           walking      .            .  210 

OrthospeimsD 

.  894 

OrthostyluB 

.  116 

OrycteropodidflB 

.    26 

Oryza    . 

.  619 

Osmeroides  MantelUi    .            .  570 

Osmiides 

.  616 

OssiferouB  cavei 

.  684 

Ossiferous  sands  and  gnyoL     .  580 

Oateolepis 

.  551 

Osteozoa 

.  877 

OstriMMontidn 

96,  676 

Ostraooda 

.  300 

Ostracods 

.    ib. 

Ostreid» 

159,  571,  677 

Ostriches 

.48 

OtinidaD 

.  128 

Otidid» 

.    48 

OtiB         . 

.  684 

OxaUdacea 

.  441 

Oxen     . 

23,  681«  582 

OxUp     . 

.  416 

Ozygenezidee 

.  620 

Ozygenides 

.    ib. 

Oxyrhynchi 

.  283 

OzyteUdse 

.  185 

Oxytnchid«. 

.  871 

Ourari  poison 

.  422 

Orin®    . 

.    24 

Owls     . 

32,  36 

OyBteis»tcherB 

.    49 

Oysters. 

.       147, 169 

„        pearl 

148,158 

„        perfon 

ited      ,            .  169 

„        river 

.  157 

„        windoi 

w          .           .159 

Pachycephala 

.  808 

.    20 

Pachyderms      1 

LO,  20, 574,  678, 

681,  582,  584,  687 

Ftichygloasata 

.    64 

Pachypteria 

.  567 

Pachytheriam 

.  582 

PaguridsB 
Palamedidie 

.       280, 290 
.    50 

Palseobatrachus 

.  584 

PaliemonidiB 

283,  292,  666 

PkUseomys 

.  678 

Palfldoniscids 

Paksophilns 

Palsdophis 

Palseomis 

Palseosaums 


lenum   . 
PttlBBOxyris 
Palaeozoic  formations 
Palinuridn 
Palliobranchiata 
Palladiides 
Balm,  Doum 

„     Ceylon  Talipot 
„     cabbage  . 
„     coco-nut . 
P&lmales 
Palnuds 
Palmipes 
Palms,  atelespatheons 

„      betel  nut 

„      date 

„ .     fossil    . 

„ .    oil  yielding 

„      Pahnyra 

„      reed 

„      Bago 

„      telespatheous 
Paludicellidse 
Pbludina 
Paludinacea 
Pampas 
Pamphractos 
Panax   . 
PftndanacesB 
Ptandanocarpum 
Pftndaridse 
Pandoras 
Pandoridas 
Pangiace89 
Pangiads 
PanicinsB 
Pianorpidao 
Papaveraoea 
Papaws 
Papayaceee 
Papayales 
Papayals 
Paphians 
Paphiid« 
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666,  658,  660 
.  584 
.  576 
.  668 
.  560 
.  676 
.  ib. 
.  661 
.  646 
281,  291 
6,878 
.  697 
.  513 
.  ib. 
.  514 
.  ib. 
.  616 
.  612 
.  ib. 
321,  326 
.  613 
.  514 
.  ib. 
636,  661,  679 
.  514 
.  518 
.  ih 
.  ib. 
.  514 
.  848 
.  669 
.  134 
.  587 
.  561 
.  393 
.  616 
.  679 
.  807 
.  168 
.  ib. 
.  476 
.  ib. 
.  619 
.  217 
.  464 
.  476 
.  ib. 
.  ih. 
.  ib. 
.  150 
.    t6.- 
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Papilionaoen  .  .  418 

Fapilionidffi  .  234 

PapilioninaB       .  .  .  285 

PftpyruB  antiquorum  .  518 

Puadoxides.     .  .  548 

Paraguay  tea     .  .428 

Parisidso  .  .  .496 

Pariaite  .  .  .618 

Pansites  .  .  268 

,1        star  fiahee  .  180 

cavitaiy  822, 848,  850, 879 

,,        coral  .  .  .182 

,,        elytroidfioh    .  .  807 

fish     .        5,805,807,879 

„        proper  .  .  807 

„        freah-water  fiflh  .    ib. 

„        jawed  .  .  269 

„,      leroeanfiah    .  .  808 

„        parenchymatouB   828, 

859,  860,  880 
„  pinoer-bearing  fii^  .  808 
„  shield-headed  fish  .  807 
„  suctorial  . 
„        thick-headed  fish 


„        tufted  fish 
„        worm-like  fish 

Pareira  brava 

Pariuse  . 

Parmeliaoeffi 

PamidiB 

ParonychiaceQe 

Parrots 

Parrot  fishes 

Parsley . 

Parsnip . 

Parthenopidffi 

Partula 

Paaseres 

PassifloraoesB 

Passion  flowers 

Pastinaca 

PateUidsd      114,  188, 

Patma  worts 

Paussidffi 

Peach    . 

Pear      « 

Peas 

Pectens,  fosi^ 

Pectinibrancbiata 

Pectinibrancfcs  . 


269 
808 

ib. 
809 
478 

40 
582 
180 
440 

43 
105 
394 

ib. 


.  115 
.  86 
.  474 
.  ib. 
.  894 
549,  566,  576 


.  184 
.  481 
.  480 
.  481 
568,  571,  577 
.  126 
ib. 


proboscidiferouB .    ib. 
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Pectinibrancfas,  rostnferons      .  180 

PectinidsB  .  .159 

PedaliacesB         .  .410 

Pedaliads  .    t6. 

PedioellariidA   .  806,810 

Pedicellinidse    .  .847 

Pediculariidas    .  .  .  182 

Pedioulidse        .  .269 

Pedionomids    .  .46 

Pedipalpi  .276 

Pedipaipe  .    ib, 

Pedunculata.     ...  .803 

Pegasidse      •     .  .  88,94 

Pelagoaaurus     .  .  .  565 

Pelicanidss   ■     .       .     .  .52 

Pelicans  .       >     .  .    ib» 

PeUitoiy  of  Spain         .  .  404 

Pelonaians  165,  167 

PeloniidjB       *•.       •     .  .  167 

Pelopiides  .  .614 

PelopeeuB  .  .  .  221 

Peltocephala     .  .807 

Penaeacesd         .       •     .       •     •  427 

Penssida 

Penguins 

Penicillium  . 

PennatulidsB 

Pennyroyal 

Pentacerotids 

PentacnnitidsB 

Pentactidse  - 

Pentamerus  • 

Peppers 

Pepper,betel 

„        black 

„        long. 

„        white 
Pepper  worts 
Peppermint 
PeramelidsB  • 
Perches 

„      naked-hteded 
.,      sea  and  serpentifonn 
,r      spiuy-headed 
Percids 
Percophids 


Pecicenik 

Peridase 

Peridiniidss 

Perigynese 

Peripatidss 


.  84 

.  584 
.  357 
.  412 
.  888 
826,  884, 568,  572 
825,380 
549,567 
.  486 


487 

ib. 

ib. 

ib. 

525 

412 

29 

103 

ib. 

ib. 

ib. 

ib. 

.  ib. 

.  284 

.  604 

.  870 

890,407 

.  815 
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PeripatienB  . 

.  815 

Phoenix  dactvlif era 

.  514 

Periwinkles 

125, 184 

Pholadidffi 

148, 151 

PerUdffi. 

.  215 

PholadomyidsB  . 
Phorids  (Diptera) 

152,  568,  566 

Permian  group 

.  557 

.  260 

Pema     . 

.  571 

„       (Gasteropoda) 

.  182 

Perujbalnam  o^ 

.  482 

Phormium 

.  502 

Peruvian  barks 

.  896 

Phosphorides    .       . 

.  618 

Petalite 

.  601 

Phosphorus,  Salt  o( 

.  600 

Petiyeriaceoa 

.  464 

Phragmoceras   .'          548,552,567 

Petrels 

.    51 

Phryganeida     . 

.  219 

PetricoHdffi 

.  149 

PhrynidsB 

.  276 

•'Peiaifiedmusl: 

iroms"              .  572 

Phyddtt 

.  104 

Petroleum 

.  622 

Phylleleuthero . 

.  500 

Petromyzontida 
Petroselinmn 

J                       .111 
.  894 

Phyllidians 
PhyUidiida       . 

.  14a 
.    ib. 

Peuce    .      . 

.  567 

Phyllinidfls 

.  818 

Phacops 

.  548 

Phyllirrhoida   . 

.142 

Phalangers 

.    29 

PhyUoblastw     . 

.     .885 

PhalangidsB 

.      .      .278 

Phyllopoda  (Conchifera 

)           .148 

.    29 

(Crustacea) 

.  298 

Phallus 

.  588 

Phyllopods  (BivalTee) 

.148 

Phaneropneumo 

na        .           .146 

„        (Crustaoeons)         .  2i8 

Phaneropneumo 

ns        .           ,    ib. 

Phyllopteryx     .      . 

.    82 

.       885, 888 

Phylloaomatida 

.  293 

Pharidffl 

.  151 

Phyllospaptae  . 

.  606 

Pharyngobrancb 

di         ...  Ill 

PhyaaliidiB 

822,386,887 

Phaiyngognatbi 

.  105 

Physeterida      . 

18,  581 

„ 

acanthopterygii    ih. 

Physograda.      . 

.  887 

if 

malacopteiTgii    106 

Physomycetes   . 

.  534 

Phasoolomyida 

.    30 

Physophoridss  . 
Phytelephas  macrooaip 

.  827 

Phascolomys 

.    28 

\          .  515 

Pbasoolotheriuo 

a          .            .564 

Phytolaocaces  . 

.  488 

Phasianella 

.  549 

Phytolaccads     . 

.    ib. 

Phasianidse 

.    46 

Phytological  equipmenl 

.  671 

PhasmidsB 

.       208, 210 

Phytology 

.  881 

Pheasants 

.    46 

Phytosaurus 

.  560 

Philadelphaoeoe 

.  897 

Phytozoa 

5,879 

Phileeiacese 

.  496 

Picida  . 

.    44 

Philesiads 

.    ih. 

Pierina. 

.  285 

Philhydridfla 

.  180 

Pigeons 

.    44 

Philinida 

.  189 

Hkes,    . 

.  108 

Philonezidffi 

.       116,118 

„     sea 

..  100 

Fhilydraoeso 

.  505 

„     small-mouthed 

.108 

PhlebotomidaD 

.  254 

Pilohard 

.    84 

Phlebotomists 

.    ib. 

Pileolus 

.  576 

Phleimi 

.519 

Pimeliida 

.  195 

Phloxes 

.  417 

Pimelodida 

.  106 

Phocida 

.    17 

Pimento 

.  400 

Phoenicites 

.  579 

Pimpinella 

.  895 

PhoenioopteruB 

.  578 

Pinacea 

.  498 

Phcfinikoide» 

.  518 

,,      fossU  556,561, 

568,567,579 
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Pineapples  .     . 

Page 
.  511 

Pktygasterinsc  . 

,      .^ 

Pines     . 

.  493 

Platylepas 

.  802 

Piney-Tajniah    . 

.  462 

Platyonyx 

.  582 

Pinite    . 

.  610 

Platypezida 

.  258 

Pinks     .       .     . 

.  440 

Plectognathi      . 

.    94 

Pinnas  . 

148,158,563 

Plesiosaurus 

54,55,561 

PinnidaB 

.  158 

Plethodontid»  . 

.    77 

Pinnigrada  .     . 

.  ZZ4 

Pleuxacanthus  . 

.  555 

PinnothericUe    . 

.  287 

PleurobranchidoD 

.  189 

Pipe-fishes 

.    94 

Pleiironectid»  . 

.  104 

Pipe-worts 

.  517 

PlenrophyUidians 

.  141 

Piperacea 

.  486 

Pleurophyllidiid» 

.    ib. 

Pipeiales 

.    ib. 

Pleurosaurus 

.  565 

PipenUs 
"Pipers" 

.    ib. 

Pleurotomaria  .    552,562,566,576 

.  826 

PleuTotomidsB    . 

.  128 

Pipidw  .            .      . 

.    75 

Pliocene-group  . 

.  578 

.  259 

PUosaurus 

.  565 

Pisa.     . 

283,284 

Plocariatenaz  . 

.  585 

Pisces    . 

4,86,877 

Ployers  . 

83,49 

Pistachio-nutB  . 

.  446 

Ployerquails 

.    46 

PistiacetB 

.  516 

Plum 

.  481 

PistiUidia 

.  524 

Plumatellidfln     . 

.      848, 848 

Pitch-blende      .      . 

.  618 

Pl'^^nilmginftcfiflo . 

.  416 

Pitcher-plants    . 

.  482 

Pneumodermonidso 

.  124 

„          American 

.  455 

Pneumoderms  . 

.  a. 

Pittosporaoea  . 

.  452 

Poa.      .           . 

.  519 

Pittosporada     . 
Placads 

.    ib. 
.  451 

Pocillopopes 
Pocilloporid»    . 

.  855 

.    ib. 

Plaoentalja 

.    13 

Pod-Bhells 

.     .  151 

Placoidians 

.    81 

Podocarpus 

.  579 

PlacunidsB 

.  159 

Podophthalmata  (Cmsti 

icea)     .  285 

Plagiostoma 

568,571 

„             (Qaateropoda).  136 

Plagiostomi 

.     86 

Podopsis 

.  571 

Planariidfie 

818,  318 

Podosphenia 

.  578 

.  184 

Podostemacese  . 

.  448 

Planes   . 

.  485 

Podostemads     . 

.     f^. 

Flantaginaoess  . 

.  416 

Poduridse 

.  268 

Plantain 

.  509 

PoBciliidffi 

.  107 

Plantain-eaters  . 

.    42 

PoBcilopleuron  . 

.  565 

Plants,  collecting  and 

preaerv- 

Pogonias 

.    83 

"^.        .  • 

.     .      .  670 

Pogonopoda 

.  157 

„      flowering          J 

m,  886,  888 

Pogonopoda 
PomtD    . 

.  a. 

„     flowerless         i 

)86,  522,  523 

.  519 

„     fossa      . 

556,573 

Poison-nuts 

.  422 

•Platanace» 

.  485 

"Poissons*'  of  Laoepedc 

>           .  877 

Platycarcinus    . 

.  284 

Polemoniacete    . 

.  417 

PlatycephaUda . 

.  102 

PoUidpedide    . 

.  804 

Platemys 
Platin-lridium  . 

569,  576 

PolyclininsQ 

165,  166 

.  616 

Polyootyla 

.  805 

Platinides 

.  597 

Polycrase 

.  614 

Platinum-ore 

597,  598 

Polydeemid»     . 

.  268 

IMSES:. 
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Polygalaoee. 

.            .            .469 

Porcupines  .     . 

.      .           10,27 

Pore-worts 

.  466 

Polygastrioa 

6,880 

Porifera 

.  6,  876,  880 

Polygonaoe© 

.  489 

Pontes  . 

855,  549,  667 

Polynoes 

.  814 

Poritid» 

.  865 

Polynoidffl 

.    »6. 

Porphyry 

.  543 

Polyodontida 

.    98 

Porpita . 

.  886 

.299 

Portland-stone  . 

.  564 

Polyphemiuee 
PolyphraotuB 

.  651 

Portuguese  men-of 
Portulaoace©     . 

-war.      886,887 
.  489 

Polypifera   . 

.  5,828,858,879 

Portunidtt 

.      286, 287 

Polypoda  (Anne 
»       (Ceph 

Uda)     .            .  818 

Poeidonia 

.      660, 56B 

alopoda)           .  121 

Post  pliocene  group.      .            .  580 

Polypodiaoett 

.625 

Potamess 

.612 

Polyp(^ 

.      .      .            .121 

Potamohippus  . 

.582 

Polyporua 

.  688 

Pota8sium,mineraI  compoundsof  601 

Polyps  . 

5,851,858,879 

Potato  . 

.  419 

„    asteroid 

.  857 

Potato,  sweet,   . 

.  418 

„    bell-beari: 
,r    dayateflf 

Dg        .            .854 

Prairies       .      . 

.  587 

»h7      .            .    t5. 

Pranisians         • 

.  297 

,,    fistular 

.    iB, 

Pranizidie 

.    i». 

,,    fresh-wat 

er         .            •    t6. 

Prawns . 

.       288. 292 

,f    nydroid 
„.    plant-like 

.  668 

Preserratiye  preparations    624,  625 

.  864 

Priapulidffi 
Prickly-ashes     . 

.  828 

„    zoanihoic 

I 

.  445 

,,.    fossil 

.    549,552,572,579 

Prickly.pear      . 

.  899 

Polypteridffl 

98,  665 

Primary  rocks  . 

.  646 

Polyptychodon 

.  570 

Primates 

.    18 

Polystomatidffi 

.  863 

Prionida 

208,566 

Polytomes 

.  839 

Pristida 

88,  684 

Polytomd89 

.    t5. 

Pristosaurus 

.  660 

Polyxenida- 

.  267 

Primroses 

.415 

Polyzoa .    5,  32 

2,848,379,572,579 

Primulaoe« 

.    i6. 

PomaoeaB 

.  480 

Privet   . 

.  420 

.  400 

Probosddea 

.  262 

Pomfrets 

.    98 

Probosddifera  . 

.  126 

Pompilidae 
Pond-weeds 

.  229 

ProceUariidao    . 

.57 

.  512 

Proctonectid»  . 

.  141 

Poneridss 

.228 

Proctotrupidse  . 

.  226 

Pontederiaoesa  . 

.  501 

Proctotrupinn  . 

.227 

Pontederiads 

.    i6. 

Productus 

549,  658 

Pontias. 

.  800 

Promeropidss    . 

.    89 

Pontiida 

.    i3. 

Prosobranchiata 

.  126 

Poplars. 

.       490,579 

Prosobranchs    . 

.    ib. 

Poppies . 

.  454 

ProteacesB 

.  433 

Porania . 

.  325 

Proteans 

.    76 

Porbeagles 

.    89 

Plx>teidiD 

78,  76 

Porcelain    . 

.            .            .611 

Proteus. 

.  867 

(G 

rostacea)          .  290 

Protococcus  nivalif 

1       .           .587 

asteropoda)     .  127 

Protogine 

.  643 

Porcupine  Anlrc 

aten    .           ».   30 

PtotonopaidsB    . 

.    77 

ll8 
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Protophyta 

.  886 

Pulmonaria . 

.  278 

Protopteri 

.    91 

Pulmonea 

,  877 

Protopterus 

.    92 

Pulse     .            .      . 

.  432 

ProtoMkuriLB 

.  567 

.  477 

Protozoa 

6,880 

Pupivora 

.  228 

Piielaphidn . 
PseudocamnuB . 

.  186 

Purple  shells     .      . 

.  125 

284,  285 

Purslanes 

.  439 

PeeudocotyledoneB 

.  886 

PycnodontidsB   .      . 

.  560 

Paeudopoda 

.  870 

P^cnogonid«     . 

.  279 

PseudopodB . 

.    ib. 

Pyctomis 

.  676 

Pfleudotetramera 

.  200 

I^gopodeg 

.    61 

PBilomelane 

.  607 

I^gopodidsB      . 

.    ib. 

PsLttacidA 

48,586 

PyraoeiB 

.  430 

pBocidn 

.  216 

Pyralidre 

.  239 

PfloUdso. 

.  380 

Pyramid  shellB . 

.  130 

PBolinuB 

.  326 

Pyrainidellidffi  . 

.    ib. 

PaychodidsB 

.  254 

Pyrargyrite 

.  598 

PjrBUidffl 

.  248 

PyreUirum  parthenium 

.  404 

PterichthyB 

.  651 

Pyigomatidtt    . 

.  804 

Pterodactylus    . 

55,564 

Pyrites,  arsenical 

.  608 

PteromaUnse 

.226 

,,.      cubic    . 

.    ib. 

Pteronotid» 

.  107 

„      magnetic 

.    ib. 

Pterophyllam   . 

.  567 

„      tin        . 

.  614 

Pteropoda 

.  5, 112,  877 

„      whijbe  iron 

.  60S 

Pteropodfl         5, 121,  ] 

L22,  377,  576 

.  302 

„        naked 

.  128 

Pyrochroida     . 

.  198 

„        BheU  bearing 

.  122 

I^rrolacesB 

.  449 

BHpper  shape 

d          .  128 

I^lusite  .      .     . 

.  607 

„        spiny 

.  122 

Pyromorphite    . 

.  602 

„        spiral 

.  128 

PyroBomes 

165, 167 

.    ib. 

PyroBomatidsa  . 

.  166 

Pterosomata 

.  148 

Pyxidioulum     . 

.  672 

Pterosomes 

.  a. 

PterDtaracheidffi 

.  142 

QUAX^BUMAVA    .      . 

18,574 

Pterygia 

.  877 

Quadrupedes  ovipari 

.  877 

PterygotuB 

.  547 

„         vivipari 

.    ib. 

Ptilota  . 

.  878 

QuaBsias 

.  444 

Ptinidas 

.  194 

Quartemary  formation 

8            .  585 

Ptychacanthna 

.  551 

Quartz  . 

.  619 

Ptychoceraa 

.  571 

Quartzose  congloment 

es          .  560 

Puooinia 

.  588 

QuercinesB 

.  482 

Puff  birds 

.    82 

Quercitron 

.    ib. 

Pule;cirritaii8 

.  262 

QuemaleB          .      . 

.  481 

7,           e^gaa 

.    ib. 

Quemala 

.    ib. 

„          Echidme 

.    ib. 

Quina    . 

.  896 

Pulicida 

.    «. 

„      Brazilian 

.  420 

|\ilnionifen     . 

.  148 

Quince  . 

.  480 

Polmonifers,  fresh-wat 

sr          .  145 

Quoyias 

.  184 

„         marine 

.    ib. 

Rachseosaurua  . 

.  565 

„         terrestria] 

I            .  148 

Radiata .                   5, 

828,879,380 

Piilmonignida» 

.887 

„      premnriag 

.  668 

IKOEX. 
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5,  820,  828,  870 

.  470 

520,  521 

.    87 

.    86 

83,50 

.  458 

.    50 

.  805 

.  454 

.    ib. 

74,75 

284,  289 

.  455 

.  218 

.  570 

.  210 

.  430 

.     26 

.     66 

82,86 

.     88 

.    87 

.    86 

.    87 

.    ib. 

148, 151 

.  618 

.  459 

.    t5. 

.  566 

.  587 

.  243 

.  582 

4,  52,  56,  877 

.     4,56,877 

„      foflul  550, 555, 564,568, 570, 

575,  583,  587 


Badiate  animalB 
Raduh  . 
BaffleaiaceeB 
Baiidsa  . 
Raiiiud  . 
Baila      . 
BaisiiiB  . 
RaUidffi   . 
RamphidionidsB 
RaDales. 
Banalfl  . 
Banidfid. 
BaninidiP 
BaDunculaofliB 
BaphidiidA 
Bi4>hioaauni8 
Baptoria 
Baspbeny 
Bats 

Battle^akee 
Bays 
„    beaked 

„    homed 
»,    sting 
„    stingless 

Bazor-fiflh 

Bealgar 

Beamuriaoen 

BeamuriadB 

Beckur  . 

"Bed  mow" 

BeduviidiB 

Beindeer-mofls 

Beptilia 

Beptdles 


seal: 


soalT    . 
shielded 


„      preserving 
Benealmia 
Beeedaoea 
Bestiaoeo 
Betinite 
Betosie . 
Bhabdoooela 
Bhamnaceed 
Bhamnales 
Bhamnals 


56 
69 
,  646 

508 
.  470 
.  517 
,  622 

385 
.  319 
.  426 
,  428 

,  a, 

.  48 


Page 

Bhatany-root    . 

.  466 

Bhetinexides     . 

.  622 

BhinobatidsB      . 

.    88 

21,  574,  575 

Bhinocerotidn  . 

.    21 

Bhinocryptis     . 

.     92 

Bhinolophus     . 

.  584 

Bhizocarpn 

.  526 

BhizogensB        .            . 

885,  520 

Bhizpgens 

.    ib. 

Bhizophoraceie . 

.  401 

Bhizostomatidn 

822,  838 

Bliizanthee 

.  885 

Bhiz^mths 

.  520 

Bhodiidee 

.  598 

Bhodiam,  oil  of. 

.  418 

Bhododeudron  . 

.  449 

Bhodomenia  palmata 

.  585 

Bhodophysidee  . 

.  887 

Bhopalocera 

.  284 

BhopalodinidiB  . 
Bhubarb 

827,  829 

.  439 

BhynchoeninsB  . 

.  202 

Bhyoohonella    . 

.  571 

BhynchonellidiB 

.  163 

Bhynoophora    . 

.  200 

Bhynchosauras 

.  560 

Bhyphida 

.  254 

Hib-worte 

.  416 

Riband  jQishes    . 

.    98 

Rice       . 

.519 

Ricinacece 

.  484 

RicdaoesB 

.  528 

Rissoas. 

.  134 

Rissoellas 

.  135 

RissoeUidn 

.    ib. 

RissoidA 

.  134 

RoooellsB 

.  532 

Rock-borers 

.  149 

Bock-oryBtal      . 

.  619 

Bock-shells 

.  126 

Bodentia 

.    25 

Bodents .           9,  25,  i 

S75,  578,  582 

Boilers  . 

.    87 

Boeaceie 

.429 

Bosales. 

.    ib. 

Bosals   . 

.    ib. 

Bose-tanglee 

.  585 

Bosewood 

.  482 

Bosemary 

.  412 

Bose^  attar  of,. 

.     .      .  480 
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Bofltrifera 

.  130 

Sagriida» 

.204 

Bostellaria 

666,  671 

Saguerus  Rumphii 

.514 

Rotatoria 

.  879 

Sagus  fiuinifBra 

.  613 

Botella. 

.  562 

St.  Bonl&ce*s  pennies 

.827 

Botifnra 

.  5,  841,  879 

St.  Cuthbert'fi  beada 

.    t6. 

Botiferidse 

.  342 

St  Ignatius' .beans 

.     .  422 

Botifen             .  S22,  S 

40,  841,  879 

Sal  anunoniao   • 

.  600 

„      bristle  . 

.841 

Salaginites         .      . 

.  656 

„      crab 

.  842 

SaLunanders 

.    7« 

„      fiflh 

.  841 

„          crofls-tootb 

Bd        .    77 

„      large-wheeled 
„      pellucid 

.    ib. 

„          smooth 

.           .    76 

.    ib. 

.    ib. 

„      proper  . 

.  342 

Salicace89 

.  490 

„      social    . 

.  841 

Saiioomarilde  . 

848,  844 

„      tardigrade 
,y      tortoifle 

.  842 

Sallow  .           . 

.  490 

.    ifi. 

SalmonidsB               .     . 

.  109 

Bough-tailB 

.    68 

Salmon,  deep-bodied 

.  108 

Roxburgh-wortB 

.  495 

„      true     .      , 

81,84,109 

Kozbuighiaoeffi 

.    t6. 

„      wide-mouthed 

.  108 

Rubia    . 

.  895 

Salpee    .            .      . 

.  886 

Rubiacece 

.    ib. 

Salpians                        1 

.64,  166,  167 

Rue  worts 

.  445 

SalpidA.            .      . 

.    ib. 

Ruminantia 

.    22 

SalpingidsB 

.  199 

Ruminants 

.    ib. 

Salt,  common    . 

.  600 

„        fossU    675,  i 

J81,  584, 587 

Saltatoria 

.  211 

„        hollow-hom© 

d          .    28 

Salticinee 

.  276 

Rushes  . 

.  504 

Saltpetre 

.  688 

„      flowering 

.  501 

SalyadoraoeBB    . 

.  414 

Rutaceeo  . 

.  446 

Salvia    . 

.  412 

Rutales. 

.  442 

Samarskite 

.  614 

Rutals  . 

.    ib. 

Sambuce© 

.  895 

RuteUdsa 

.  189 

Samphire 

.  894 

Rutheniides- 

.  698 

Samydaoes-            .      . 

.  474 

RutUe    . 

.  614 

Samyds. 
Sand-ore 

.    ib. 

Rye 

.  519 

.  587 

Rynehopin© 

.    52 

Sandal-wood,  red 

.  482 

Rypoghaga 

.  179 

Sandal-woodfl    . 

-392 

Rytinid© 

.     20 

Sandarach 

.  494 

Scuidhoppers 

281, 295 

Sabadilla 

.  608 

Sanguisorbacee 

.  430 

SabeUas 

.  817 

Sangmsuga. 

.  312 

Sabellidss 

.    ib. 

Sanseviera 

.  602 

Saccharum 

.    ,       .519 

Santalaceee        .     ■ 

.  392 

Sacred  beans 

.  467 

Sapindace» . 

.  464 

Safflower 

.  405 

Sapindales 

.  462 

Safiron  . 

.  609 

Sapindals 

.     t6. 

Saga-      . 

.  5M 

Sapotaoeee   •      .      . 

.  424 

Sagapenum 

.  394 

Sapphire 

.  610 

Saie*^     . 

.  412   Sappodillas  -      .     . 

.  424 

Sagittidas     • 

.  142    Sapj^dae 

.  229 

Sago      .            . 

518,  514 

Sarcocols 

.  427 
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SuTcollnnacess  . 

.  442 

Scleroderma 

.877 

Sarcolenads 

.    ib. 

Sclerodus 

.  647 

Saroopsylla  penetrans 
SargaaBa-sheilfl  . 

.  262 

SoolecidsB 

.  862 

.  136 

Scoliidso 

.  229 

Sai^gaasum  bacciferom 

.  586 

ScolopaddsB 

49,  578 

SarsaparillaB     . 

.  496 

Scolopendridte  . 

.      263, 266 

BarraceniacefB   . 

.  465 

Scolytidffi 

.  20? 

Sassafras 

.  438 

Scomberesocidse 

.  106 

Satin-spar 

.  603 

8comberid» 

.    99 

Satin-wood 

.  447 

ScopjBUdsd 

.  108 

Satumia  Atlas  . 

.       178, 238 

Scorpeenida 

.  101 

Sauria 

.    67 

Scorpionidsd 

.  276 

Sauzians 

.   .    65 

Scorpions 

.    45. 

Saurnrace« 

.  486 

«        book   .      . 

•  278 

Saury  pikes 

.  106 

„        false    . 

.    t6. 

Sauvagesiaceea  . 

.  471 

„        water . 

.  242 

Sauvagesiads     . 

.    ib. 

Scori^nera 

.  405 

Savin     . 

.  494 

Screamers 

.    50 

Sawfish 

.    88 

Screw-shells 

.  135 

SaxifragacesQ 

.  429 

Scre^r-pines 

.  615 

Saxifragales 

.  427 

Scrobiculaiiidie 

.  160 

Saxifragals 

.    ib. 

Scrophulariaces 

.  408 

Saxifrages 

.  429 

Scrubby-oaks     . 

.  461 

Scabbard-fishes  . 

.     98 

Scrupariide 
Sculda  . 

.  845 

Scale-bearers 

.  887 

.  666 

Scale-insects 

.  249 

Scurvy-grasB     . 

.  470 

„         mealy-wing 

-ed        .  248 

.  244 

Scale-shells 

.163 

Scutellid» 

.  831 

Scalida) 

.  129 

Scutibranchiata 

.  136 

Scallops 

148, 169 

Scutibranchs 

.    t6. 

Scammony 

.  418 

„          pedunde-ej 

red       .    t6. 

Scansores 

.    48 

„          sessile-eyec 

I           .  187 

ScaphidiidsD 

.  182 

Scydxnsenidse     . 

.  199 

Scaphites 

.  671 

ScyllaridsB 

2S8,  291 

Scarabaeidie 

.  188 

ScylUid© 

.     90 

ScaridsB 

.  105 

ScymniidsB 

.     89 

Scaritid® 

.  177 

S<^hia 

.  678 

Scatophaga  Ceparum 

.  261 

Sc^tosiphon  filum 

.  686 

Scelidotherium . 

.  582 

S^b-anemones    . 

868, 855 

Scenopinidae     . 

.  268 

Sea-arrows 

.  142 

ScepaoesB 

.  484 

Sea-blubbers      . 

.  385 

Scepads 

.    t6. 

Sea-cactusses 

.  380 

Scheelite 

.  615 

Searcucumbers  . 

.    ib. 

Schizandraceo)  . 

.  478 

Sea-fans 

.  858 

Sdizopteris 

.  666 

Sea-gourds 

.  829 

Scisonida 

.  100 

Sea-hares 

.  137 

Scincidss 

.     62 

Sea-horses 

.    94 

Scitaminea 

.  508 

„        winged 

83,94 

Sduridffi 

.     26 

Sea-melons 

.  830 

SoleranthaceGD   . 

.  434 

Sea-nettles         .       5,  S 

135,  837,  379 

Scleranths 

.    iB. 

„        ciliopwie 

.  330 
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P*gc 

Se»>neitle0,  oirrignde 

.  838 

.  108 

„         diphydian 

.  339 

Sertulariid» 

.  864 

„          phvaogTftde 
,,          pulxnoiugra 

.  337 

de         .    ib. 

SersarmsQ 
Sessilia 

.284 
.  804 

Searpens 

.  857 

Sexuales 

.  886 

Setrflcorpiong 

.  101 

Shaddock 

.  448 

Sea-flerpent 

.    66 

Sharks  . 

82,88 

SearimailB 

.  129 

„     fidse 

.    90 

Sea-flnipes 
Sesrpinks 

82,  97 
.  416 

„     fox 

.    89 
.    90 

Sea^tara 

.  824 

„      Greenland 

.    89 

fiea-urchins 

.    »6. 

,t      hammer-headed 

82,89 

Sea-weeds 

.  686 

„      true 

.    89 

Seft-wrackB 

.611 

She^    . 

12,24 

Seals      . 

.    10,12,17 

.  107 

Sebestens 
Secale    . 

.  418 
.  629 

::    :^r^ 

d          .    tft. 
.  106 

Seoondaiy  fommtions 

.  668 

naked 

.    ib. 

Securifera 

.  222 

„            true 

.  107 

Sedentaria  (Arachnida) 

.  274 

Sheath-billB 

.    47 

(Cnutaoea) 

.  297 

SheU-beds 

.  689 

Sedges  . 

.  618 

Shepardite 

.  609 

Selagids 

.  410 

.  292 

Selaginaoees 

.    t5. 

.,        glaM  . 

.  294 

Seleniides 

.  621 

„        homed 

.  298 

Selemte 

.  603 

,,        opossum 

.    ib. 

Selenium,  native 

.  621 

„       pemean 

.    t6. 

Seleniurete 

.    ib. 

„        pond  . 

.  299 

SemionotuB 

.  662 

„        proper 
„        skeleton 

282,  292 

Senega  . 

.  466 

.  295 

J^enna    . 

.  432 

„        spiny . 

.  282 

Sensitiye  planti 

.    tfi. 

SialidjB. 

.  219 

Seps       .           .           , 

.    68 

Siderides 

.  608 

Sepid»  . 

.    i6. 

Sigillari» 

.  657 

Sepiid89 

.  120 

Silenales 

.  489 

Sepiophora 

.    tfi. 

Silica     . 

.  619 

Sepiophores 

.    ib. 

Silicon,  mineral  compoi 

indsof,  619 

Serpentine 

.  648 

Silk-cotton  plants 

.  468 

Serpents 

66,66 

SUphids 

.  182 

„        crown 

.    68 

Siluridse 

.  107 

„        fluviatUe 

.    67 

Silvei>glanoe     . 

.  698 

„        forest . 

.    68 

Silver,  native     . 

.    t6. 

„        harmless 

.    67 

Silver-trees 

.  488 

„        proper 

.    68 

Silurian  group  . 

.  646 

„        salt-water 

.    67 

Simarubaceao     . 

.  444 

.    68 

Simiid» 

.     18 

„        tree    . 

.    t6. 

Simosaurus 

.  660 

,»        venomous 

66 

Simuliids 

.  268 

„        water . 

.    ib. 

Sinter    . 

.  687 

„        wood  . 

.    68 

Siphon  shells    . 

.  146 

SerpuUda 

811,  817 

Siphonariids 

.     ib. 
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Siphonia 

567,578   SoUbranchia      . 

.  877 

Siphonofltomata 

.  879  ,  Solipedes 

.    22 

Siphofitomefl 

.  805 

Solpugidse 

.  278 

Sipunculidsd 

821,  829 

Sorotrochians    . 

.  841 

SirenidA           .      . 

.    76 

Sorotrocha 

.    ib. 

SirenB   . 

.    «. 

Sorrel    . 

.  489 

Sivatherium 

.       574,581 

Souari-nuts 

.  461 

Skatee    . 

84,  87 

Southernwood  . 

.  404 

Skimmers 

.    52 

Spaladds 

.    26 

SkinkH  . 

58,  62 

Sparassus 

.  271 

„      gape^yed 

.     61 

SparidA 

.  100 

Skippers 

.  286 

SpatangidsB       .  821,1 

125,  881,  571 

SkoinoidesB 

.  517 

Spathic-iron 

.  609 

Skull  sheUs 

.  168 

Spearmint 

.  412 

Skunks 

.     17 

Specular-iron     . 

.  608 

Sloths   . 

11,  12,  24,  582 

Spermoedia  davus 

.  584 

Slugs,  bunxiwiiig 

.  144 

Sphffiria 

.    ib. 

,y     oceanic   . 

.  142 

Sphasrodermidn 

.  560 

>»      8®* 

.    ib. 

Sphffiromatid» . 

282,  297 

„.    true 

.  144 

Spseromids 

.  297 

„      water-boring 

.    t&. 

Sphegidie 

.  229 

SmilacesB 

496 

Sphenodon 

.  582 

**  Smut "  in  com 

.  584 

Spheridiida 

.  181 

Snipes   . 

88,  49 

Sphingidfls 

.  287 

SnaiU    . 

.  144 

Sphynenida) 
Spidei^worts     . 

.  100 

„     apple 

.  183 

.  504 

„     looping    . 

.  146 

Spiders 

.  278 

„     oceanic    . 

.  186 

„       bipulmonary     . 

.  274 

„     pond 

.  145 

„       bird      . 

271,  274 

„     river 

.  184 

„       crab     . 

.  275 

Snake-root 

.  466 

„       geometric   .      . 
„       hunting 

.    ift. 

Snowdrop 

.  510 

.  274 

Soap-berriee 

.  464 

„       jumpmg 

271,  276 

Soapstone 

.  606 

„       parasitio  sea 

.  279 

Soap-worte 

.  464 

„       quadripuhnonai 

7          .  274 

Soda      . 

.  588 

„       red 

.  278 

Sodanitra 

.  600 

„       twa 

.    t6. 

Sodium,  mineral  oompounds  of,  600 

„       sedentary 
„        sheph*  rd 

.  274 

Soil,  inorganic, . 

.  590 

.  278 

„    oi-ganic     . 

.    ib. 

„       spinning 

.  275 

Solanaceao 

.  419 

„       trap-door 

.  271 

Solanales 

.  417 

„       true 

.274 

Solanals             .     . 

.    ib. 

„        true  sea 

.  279 

"Solarium" 

.  130 

„       wandering 

.  275 

Solaster 

.  825 

„       water    . 

.  271 

Solenhofen,  lithographic  stone 

„       wolf      .      . 

.  275 

oi^ 

.  563 

SpinaddsQ  .     . 

.     90 

Solenidao 

.  161 

Spinage 
Spindle-treee     . 

.  487 

Solenellidffi       .     . 

.  166 

.  425 

Solenomyidse     . 

.  152 

Spine-baoks 

.    99 

Solens,  river 

.  167- 

Spinel   . 

.  611 
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Spinicerebitttft  . 

4,  877 

Star-fishes,  true. 

.882 

Bpinigrada 

.  838 

Starlings 

88,42 

Spiny-pata 

.    27 

„      corvine 

.    41 

Spirifer             .   549,  i 

S68,  668.  567 

Stars,  binl's-foot  sea 

.  825 

Spirobraohiophora 

.  878 

„      brittle     . 

824,  888 

Bpirulas 

.  120 

„     cushion  . 

.  825 

SpiruUda 

.    iA. 

„      feather    . 

.  884 

Spodumene 

.  601 

,     lily 

.  827 

Spondylidn 

.  159 

,      membranous^ea 

.  882 

SpoDdyloeaoniB 

.  565 

,      pedunculated  lilj 

r            .  884 

BpoDges        .    6,  866,  J 

74,  875,  880 

,  .  porous  sea 

.  338 

„      caloareons 

.  876 

„.  sand 

.  825 

of  commerM 

.  874 

„  .  sessile  lilly 

.  88S 

;;  fo«u  . 

667,  572 

.  885 

„      graotian 

.  376 

„     tubercular  sea 

.  888 

„      homy    . 

.  875 

Star-worts 

.  48S 

„      prawiTing 

.  670 

SUvesacre 

.  466 

„      proper  . 

.  375 

Steatite. 

.  605 

^      ailiceouB 
„      theUiyan 

.  876 
.    ih. 

Stegoptera 
StellerineB 

.  217 
.     20 

Spongia 

.  880 

Stenelytra 

.  196 

l^ngiido 

.  375 

Steneo-fiber 

.  678 

SpoonbiU 

.    84 

SteneoflauruB 

.  665 

Bporidiiferi 

.  584 

Stenids 

.  186 

Sporiferi 

.  583 

Stenoceras 

.  662 

Sporogenn 

.  3S5 

Steppes 

.  587 

Spring-tails 

264,268 

Sterehnintha      6, 828, 

869,860,380 

Spruce,  eeaenoe  of 

.  494 

Sterculiaoen 

.  468 

Spurges 
SquiJidtt 

.  484 
.     89 

Stemoxi 
Stickle-backs     . 

.  190 
.  100 

Squalina 

.    88 

Stick-insects 

.  210 

Squamata 

.     56 

Sticta 

.  632 

Squatinidm 

.     89 

Stigmaria 

.  657 

Squids  . 

.  120 

Stilaginaoen      . 

.  489 

„    fiUse       . 

.  119 

Stilbaoen 

.  421 

SquillidJB 

288,  294 

Stilbids 

.    t5. 

SqtiillH 

.  502 

Stimmiides 

.  617 

Squirrels 

.    26 

Stinkstone 

.  603 

StackhousiaoeGd . 

.  424 

Stomapoda 

.  293 

Stackhousiads    . 

.    ib. 

Stomapods 

.     ib. 

RtAircaae^aieUs  . 

.  180 

Stomatellid«     . 

.  187 

Stalactites 

.  608 

Stomatopterophora 

.  877 

Stalagmites 

.    f6. 

Stone-worts 

.  636 

StaphyleacesB     . 

.  465 

Storax,Uquid    . 

.  491 

StaphylinidsB     . 

.  186 

Storaz-worts      . 

.  424 

Star-apple 
Star-fishes 

.  424 

Stratiomids      . 

.  256 

.  824 

Strawberry 
Stream-gold       . 

.  480 

,,        distachiaa     . 

.  832 

.  588 

1           .  834 

StrephonidsB 

.  127 

„        spinous 

.  833 

Strepsiptera       . 

.  260 

„        tetrastachian 

.      .    ib. 

StreptospondyluB 

.  669 
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Stzwda 
StrobiloBaaria    . 

.    d6 

Sylvine 

.  601 

.    64 

Symplodnen     . 

.  424 

Strobilosauiians 

.    ib. 

l^nanchiidsB     . 

.  102 

Stromateidss      . 

.    98 

Synaptids 

.  829 

StrombidsB 

.  125 

Symbranchii 

.  110 

BtroBgylida 

.  860 

^branchid»  . 

.    ih. 

Strontianite 

.  608 

Synechophyta  . 

.  886 

StrontiidM 

.    ib. 

Synedra 

.  678 

StrutliiolAria     . 

.  116 

Syngamids 

849, 361 

Btruihiones 

.    48 

Syngnathids    . 

.    94 

StiraiMonicUe    . 

.    fft. 

Synoigana 
SynorhioB 

.  886 

Strychnia 

.  422 

.    ib. 

StrygocephaluB  . 

.  662 

.  897 

Stnu^na 

81,  98 

Syringopora 

.  666 

„        spoonbill 

.    98 

Syiphid» 

267,  269 

Stornida 

.    42 

Systolides 

.  879 

Stylasterida 

.  866 

SiylMton 

.    ib. 

Tabavida 

.  266 

Style-worto 

.406 

Taocaoees 

.  510 

StyUdiacen 

.    ib. 

IVuscada 

.    ib. 

Slylinidffi 

.  180 

TaohydromiidA 

,  257 

Stylopidio 

.  260 

Tachyporid»     . 

.  186 

S^teriides       . 

.  610, 

'neniidie 

860,  861 

.  424 

Tail-worts 

.  497 

Submarine  aooumulatio] 

OS        .686 

Talc      .           .           . 

.  606 

„         forests 

.    ib. 

TaleffallidiB 

.    46 

Suoohosanms    . 

,  669 

Tal^ 

.    15 

Suckers 

.    96 

Tamaricaoees     . 

.  472 

Sucking-fishes  . 

.    97 

Tamarind 

.  482 

Suctoria  (Aiolopoda)     . 

.  269 

.  472 

„       (Annetida) 

.  817 

Tamus  communis 

.  497 

Sugar    . 

.  619 

Tanaoetum  vulgare 

.  404 

Suids   . 

.    21 

Tang^-poison 

.  422 

Sulphur,  native 

.  621 

Tansy   . 

.  404 

Sumachs 

.  446 

Tantalus 

.  676 

Sun-birds 

88,89 

Tapestiy-weayers 

.  274 

Sun-dews 

.  468 

Tapioca 

.  485 

Sun-fishes 

.    96 

Tapiridse 

.    21 

SurianaoesB 

.  488 

Tapirs  . 

21,  674 

Surianads 

.    ib. 

Tar        .            .           . 

.  494 

Surinam-medlar 

.  424 

Taraxacum  Dens-leonis 

.  406 

Surmullets 

.  102 

Tarantulas 

.  276 

SwaUows 

82,87 

Tazaoe» 

.  493 

Swedish-earth   . 

.  868 

Taxites 

667,  679 

Sweet-flags 
Sword-fishes 

.  608 

.  426 

82,99 

„    plants 

.  461 

Sycamore 

464,  679 

Teak,  African    . 

.  485 

Syooidee 

.  487 

„    East  Indian 

.  411 

Syootypid« 

.  128 

Teazels. 

.  405 

Syenite 

.  642 

Teotibranchiata 

.  139 

Syepoorite 

.  607 

Teddbrancha    . 

.    t6. 
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P^ 

Tectona  grandis 

.  411 

886,  682 

Tectarids 

.  138 

ThaUogens                   886,  628,  532 

Tegenaria 

.  270 

Thallophyta 

.  386 

Tegaezins 

.    68 

Theacea 

.  461 

Teid»    . 

.    i6. 

Theddaida       . 

.  162 

Teleophyta 

.  885 

Theddians 

.    ib. 

TeleoaauruB      ' 

.  568 

Thecodontosannu 

.  660 

Tdephorida      . 

.  193 

TheooBomata     . 

.  122 

Telerpeton  Elginenae 

.  560 

Theionides 

.  620 

Telespaihesd 

.  614 

TheloduB 

.  647 

TeUenn  . 

.  160 

Thelphuaida     . 
Theobroma  Cacao 

.  287 

Tellinida 

160/677 

.  468 

TeUuriides 

.*616 

Therevida 

.  267 

TeUuriiun,  Graphic 

.    ib. 

TheridJonina    . 

270,  275 

native 

.    ib. 

Thethyida 

.  876 

TenebrionidsD    . 

.  196 

Thethys  fimbriata 

.  860 

Tentaculitea 

548 

Thetis    . 

.571 

Tenthredinida  . 

.  222 

Theutyee 

.    97 

Tenthredinine  . 

.    t6. 

Thinooorida      .    . 

.    47 

TenuiroBtroB 

.    88 

Thomisina 

271, 275 

Terbiidea 

.  612 

Thorn-apple 

.  419 

Terflbollafl 

.  817 

Thripida 

.  215 

Terebellida  (Annelida) 
„            (Gasteropo 

311,  817 

Thrushes 

.    40 

da)       .  131 

Thuia    . 

.  661 

Terebrantia  (Cirrhopod 

a)          .  804 

Thunder  flies    . 

218,  215 

„            (Hymenop 

bera)      .  222 

Thuytes 
Thylaootherhun 

.  667 

Terebratulida       161, 

162,649,667 

.  564 

Terebrida 

.  129 

Thyme 

.  412 

Terebrina 

.    t6. 

Thymelacea 

.  434 

Teredines 

.  148 

Thyonida 

.  330 

Termitida 

.  216 

Thysanura 
Ticks     . 

264,  268 

Temstromiaoeae 

.  461 

.  277 

Tertiary-formations 

.  673 

„    harvest    . 

.  278 

Testaoea 

.  877 

„    plant 

.  277 

TefltaoelUdffi      . 

.  144 

„    true 

.       272,277 

Testudinida 

.    69 

„    water 

.  278 

Tetragnatba      . 

.  270 

Tilestone 

.  660 

Tetragoniacea  . 

.  436 

Tiliaoea 

.  466 

Tetragonolepis . 

.  662 

Tin,  native 

.  614 

Tetraonida 

.    46 

Tin-ore. 

.    ib. 

Tetrapneumona 

.  274 

Tinamida 

.    47 

Tetrarhynchida 

.  862 

Tmamous 

.    ib 

Tetrastachiata  . 

.  833 

Tmea  favosa 

.  534 

Textidariida     . 

.      373, 672 

Tineida 

.  289 

Thalamiflora 

.  890 

Tingida 

.  243 

.  284 

Tipulida 

.  254 

Thalasaematida 

.  816 

Tit-mice 

.     40 

Thalassemida   . 

.  828 

Titaniides 

.  614 

ThalassicolUda 

.  874 

Titanium,  native 

.     ib. 

Thallassinida    . 

.  291 

Toads    . 

.     75 

Thallaasophila  . 

.  146 

„        cell-backed    . 

.    ib. 
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Tobacco 

.  419 

Todies  . 

.    82 

Tolu,  balsam  ot, 

.  432 

Tomato 

.  419 

Tonka-beaa 

.  482 

Tooth-flhells 

.           .188 

fidsa 

.  188 

Top-cdieUs 

125, 187 

Topaz    . 

.  611 

Topas    . 

.     89 

.     87 

TorpedoB 

84,  87 

Torsks  . 

.    54 

Tortoises 

.    54 

„       land 

.    69 

„        long-necked 

.    a. 

„        river 

.     ib. 

„        soft  . 

.     70 

Torfcricidse 

.  289 

Toucans 

.     48 

Tourmaline 

**  Tous-lee-mois" 

!  508 

Toxoceras 

.  571 

Toxodon 

•  582 

Trachearia 

.  276 

Trrachearians,  jointed  . 

.  278 

simple  . 

.  276 

Trachelides 

.  197 

Tracheliida 

.  871 

Trachelipoda     . 

.  877 

Trachelocanthus        •  . 

.  568 

Trachelocercidae 

.  871 

Trachinida 

.  102 

Trachyte 

.  548 

Tragacanth,  gum 

.  482 

Trap-rocks 

.  548 

Trapa  natans     . 

.  402 

Trapezise 

.  288 

Travertine 

.  580 

Tree^slimber 

.     82 

TromandracecB . 

.  466 

Trematoda 

.  862 

Trepangidae 

.  880 

Trepangs 

827,880 

Tretostemon     . 

.  569 

Trias 

.  558 

Trichina  spiralis 

.  860 

Trichiuridie 

.    98 

TrichooephalidsB 

.  361 

Trichodesmium  eiythre 

eum      .  586 

Trichotropidw  . 

.  182 

Page 

TricuspidariidA 

.  861 

Tridaoiideo 

.  158 

Triglidss 

.  101 

Trigoniid»        .            115,156,671 

Trigonocarpum 

.  567 

Trigonophes 

.     71 

Trigonophid«    . 
Trilliace» 

.    i6. 
.  496 

Trilliadfl 

.     t6. 

Trilotes 

.  547 

«  Trilobite,  barr" 

.    ib. 

Trimera 

.  247 

Trinucleus 

.  548 

Trionycida 

70,  569 

Triopidss 

.  140 

Trioptolomea    . 

.  482 

«  Tripe  de  Roche" 

.  582 

TripoU 

578,689 

Tripteridae 

.  128 

Triticum 

.  519 

Tritonias 

144 

Tritonida 

126 

Triuridaceaa 

497 

Trochida  187,649,655,5 

66, 571,  676 

Trochilida 

89 

Trochotoma 

666 

Trogidae 

188 

Trogonida 

27 

Trogons 

32,  37 

Trogontherium    . 

.    676,678 

Trombiida 

277 

Trona 

601 

Tropaolaoea 

467 

Tropiopoda 

376 

Truncatellida 

146 

Trunk  fishes 

82,  95 

Trumpet-fish 

82 

Trumpet-flowers  . 

409 

Trygonida 

87 

Tschewkinite 

013 

Tube  sheUs 

161 

Tuber 

684 

Tubicinella 

302 

Tubicola 

.    811,316 

Tubiporida 

358 

Tubulariida 

354 

Tubulifera 

327 

Tubuliflora 

404 

Tubuliporida 

.     348,346 

Tufe 

.     643,  687 

Tuff 

687 

VN  2 
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Tulip     . 

.  602 

UraaexideB 

.  613 

TuHpflhells 

.  127 

Uraniidw 

.  237 

Tim-flhells 

.  128 

UnmiideB 

.  618 

TungBtonides    . 

.  616 

Uranoacopus 

.    82 

Tunicaries                5, 1 

64. 166,  878 

Urchins,  cake    . 

.  326 

Tunicata 

6,  166,  378 

»      egg    . 

.  325 

Tiipaiidffi 

.    16 

„        heart  . 

325,831 

Turbellas 

.  819 

hehnet 

.  881 

TurbinidsB    136,649,6 

66,  566,  671 

„        pea     . 

.325 

Turbinolia 

.  579 

„        shield 

.  331 

Turbota 

.    82 

„        sea      . 

.  832 

Turdida 

.     40 

„        turban 

.    ib. 

Turf      . 

.  688 

Urda      . 

.  566 

Turkeys 

.     46 

UredinaceoB 

.  533 

„      brush   . 

.    45 

Uriniie 

.  613 

Turmeric 

.  508 

Uroceridn 

.  223 

Turned  shells    . 

.  140 

Urodela 

.    76 

TurneracesB 

.  471 

UropeltidsB 

.    63 

Tuinerads 

.     ib. 

Ureida. 

17,584 

Turnip  . 

.  470 

UrticaoesB 

.  488 

Turnsole 

.  485 

Urticales 

.  485 

Turpentine 

.  494 

Urticals 

.    ib. 

Turquois 

.  610 

Turrilites 

.  671 

Vacoikiacbjs    . 

.  396 

TurritellidaB          136,  ( 

>49,  566,  566 

TaginulidsB 

.  873 

Turritida 

.  128 

Valerianace«e 

.  405 

Turtles 

54,70 

Valerians 

.    ib. 

Tussac  grass 

.  619 

Valvatidie 

.  134 

Tutsans 

.  459 

Valve«hells 

.     ib. 

Typhaceas 

.  616 

.  616 

Typhlinid^ 

.     68 

Vanadinite    •  . 

.     ib. 

Typhlopid© 

.     ib. 

VauicoridjB 

.  138 

Varioomee 

.  186 

Udora  . 

.  666 

VariolariK 

.  532 

Ulma  thermalis 

.  687 

Varuna 

.  284 

Uhnaceae 

.  488 

Vasculares 

.  385 

UloboruB 

.  270 

Vegetable  Ivory 

.  516 

Ulodendron 

.  656 

Vegetable  kingdom,   c 

lassifica- 

Ultramarine 

.  611  !         tion  of       . 

.  385 

Umbellales 

.  892 

Vegetable-marrow 

.  477 

UmbellalH 

.    ib. 

VeleUidae 

)22,  386,  338 

Umbellifene 

.  896 

Velia  currens    . 

.  240 

UmbeUifers 

.  893 

Velonia 

.  482 

Umbellulariid(e 

.  867 

Velutinids 

.  128 

Umbrella  shells 

.  189 

Velvet  ears 

.    ib. 

.  450 

Venericardia 

.  577 

Unionidffi 

116,  156,  669 

Veneridfe 
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.  623 

Zoology 

1 

Page 

Zoophyte 
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.  563 
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ADDENDUM. 


While  this  work  has  been  passing  through  the 
press,  the  following  Sub-Order  of  Qasteropodous 
Pectinibranchs  has  been  proposed  by  Dr.  Gray  to 
embrace  the  family  of  the  Cones  (ConidcB),  and  pos- 
sibly also  the  Fissure-shells  (Turridoe). 

SUB-ORDER, — Toxiferous-Pectinibranchs  (Toxifera). 

Head  with  a  tubular  expansion  of  the  veil  between 
the  tentacles ;  proboscis  retractile,  furnished  wifch  a 
fleshy  tube,  having  a  bundle  of  subulate  barbed 
teeth  at  the  end,  instead  of  the  usual  lingual  riband. 
Carnivorous. 


';t   T"'' 


Th/gleanings  of  tradition  excepted,  the  first 
knowledge  that  has  reached  us  of  the  poet,  af- 
ter his  baptism,  has  reference  to  his  n^aniage. 
Rowe  states  that  *  he  thought  fit  to  inairf  wlule 
he  was  yet  very  Toung,'  and  that  his  wife  waB 
the  daughter  of  one  Hathaway,  said  to  have 
been  a  aubstantinl  yeoman  in  the  neighborhood 
of  Stratford ;  and  later  disclosures  ]^fDV«  tl^rt 
Rowe  must  of  had  access  to  good  sources  of  limrw 
mation.  The  mamage  took  place  in  the  &U  of 
1582,^ when  the  poet  was  in  his  nineteenth' year. 
On  Uie  twenty-eieht  of  November,  that  year, 
Fulk  Sandels  and  John  Richahbnn  subscribied  a 
bond  whereby  they  became  liable  in  the  sum  of 
forty  pounds  sterling,  to  be  forfeited  to  the 
Bishop  of  Worcester,  in  case  there  should  be 
found  any  lawful  impediment  to  the  marriage  of 
William  Shakspeare  and  Anne  Hathaway,  of 
Stratford ;  the  object  being  to  procure  such  a 
dispensation  ftom  the  Bishop  as  would  author- 
ize the  ceremony  after  once  publisfainK  the  ban^. 
The  original  bond  is  preserved  at  Woncester, 
with  the  marks  and  seals  of  the  two  bondsmen 
affixed,  and  also  bearing  a  seal  with  the  initials 
R.  H.,  as  to  show  that  the  bride's  father,  Rich- 
ard Hathaway,  was  also  present  and  consented 
to  the  act. 

The  parish  books  all  about  Stratford  and 
Worcester  have  been  ransacked*  but  no  registry 
of  the  marriage  has  been  discovered.  The  pro- 
babUty  seems  to  be,  that  the  ceremony  took  place 
in  one  of  the  neighboring  parishes,  perhaps 
Weston,  or  Billesday,  or  Ludduigtoo,  where  the 
registers  of  that  peiiod  have  not  been  preserved. 
Anne  Hathaway  was  of  Shottery,  a  pleasant 
village  situated  within  an  easy  walk  of  Stratford, 
and  bekoging  to  the  same  parish.  No  registry 
of  her  babtism  has  come  to  light ;  but  the  bap- 
tismal register  of  Stratford  did  not  commence 
till  1558.  She  died  on  the  sixth  of  August, 
1623,  and  the  inscription  on  her  monument  in- 
forms us  that  she  was  sixty-seven  years  of  age. 
Her  birth  therefore,  must  have  occurred  in  1656, 
eight  years  before  that  of  her  husband. 


[iT,  63,  SNOW  HILL. 


is  "^^^"fllSS?  in  ^*''^^A  J?7  '*  partfonlar  Prierrd  »> 
18  Araos  Hmlth,  and  a  v«y  decided  enemv  to  all  werlAlv- 

siI^K  ;??«™«PO?<JSt  had  directed  his  letter  ta-^mot 

S2^m?r'?.^'5^.^°l*"f«;  "»«tten^addeaX  fofowiSS 
^^n^^i^tTS^^^^V"^^  that,  being  a  raembc? 

^i  *K     i?  ^^^  ^*»'*^'  wllhoQt  any  Uil."        •  '  ^^^^ 
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